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PROBLEM TO BE SOLVED: To provide an image 
display device and an image display method capable of 
performing especially suitably correction for reduction of 
luminance caused by voltage drop. 
SOLUTION: In this image display device, a plurality of 
modulation wirings which are connected to a scanning 
line are divided into a plurality of blocks and 
characteristics of total numbers of lighting versus current 
values at the time entire blocks are uniformly lighted are 
preliminarily obtained by actual measurement or 
convergent calculation and suitable current values 
corresponding to voltage drop are obtained by storing 
these results in a memory by makihg the total numbers ^ 
addresses. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an image display device. Two or more scan wiring, and this scan wiring arid two or more 
modulation wiring [****/ un-], Two or more display devices which prepare and correspond 
corresponding to each intersection of said two or more scan wiring and said modulation wiring of two or 
more and which are connected with said said modulation wiring which corresponds [ which corresponds 
and scan-wires ], respectively, It has the drive circuit which gives the modulating signal according to the 
picture signal which gives a selection signal to said scan wiring one by one, and is inputted into each of 
said modulation wiring. The amendment data circuit which said drive circuit computes the current which 
flows to said modulation wiring, and generates amendment data based on this calculation value. It has 
the modulation circuit which generates said modulating signal based on the picture signal inputted as 
these amendment data. Said amendment data circuit The image display device characterized by 
computing the current which flows to said modulation wiring by the approximation calculation 
according to the lighting condition of two or more of said display devices of connecting with one scan 
wiring. 

[Claim 2] Said approximation calculation is an image display device according to claim 1 characterized 
by gathering and performing said two or more display devices connected to modulation wiring which 
divides said two or more modulation wiring into two or more blocks with which each includes said two 
or more modulation wiring, and belongs to each block for every block according to the lighting 
condition of each block. 

[Claim 3] Said approximation calculation is an image display device according to claim 2 which 
considers the number of lightings of each block as an input, and is characterized by calculating using the 
approximation function which outputs a current value for every block. 

[Claim 4] Said approximation calculation is an image display device according to claim 3 which restricts 
beforehand the effective digit count of the number of lightings of each block, and is characterized by 
calculating a current value for every block from the number of lightings of each block of the restricted 
effective digit count. 

[Claim 5] Said approximation calculation is an image display device according to claim 1 characterized 
by performing said two or more display devices connected to modulation wiring which divides said two 
or more modulation wiring into two or more blocks with which each includes said two or more 
modulation wiring, and belongs to each block for every block based on the number of marks-total LGTs 
which gather and is connected to one scan wiring. 

[Claim 6] Said approximation calculation is an image display device according to claim 5 which 
considers the number of marks-total LGTs as an input, and is characterized by calculating using the 
approximation function which outputs a current value for every block. 

[Claim 7] Said approximation calculation is an image display device according to claim 6 which 
considers the number of marks-total LGTs as an input, and is characterized by calculating using the 
approximation function which outputs a current value based on the number of marks-total LGTs when 
said all blocks light up equally for every block. 
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[Claim 8] Said approximation calculation is an image display device according to claim 5, 6, or 7 which 
restricts beforehand the effective digit count of the number of marks-total LGTs, and is characterized by 
calculating a current value for every block from the restricted number of marks-total LGTs. 
[Claim 9] It is an image display device. Two or more scan wiring, and this scan wiring and two or more 
modulation wiring [****/ un-], Two or more display devices which prepare and correspond 
corresponding to each intersection of said two or more scan wiring and said modulation wiring of two or 
more and which are connected with said said modulation wiring which corresponds [ which corresponds 
and scan-wires ], respectively. The memory to which it has the drive circuit which gives the modulating . 
signal according to the picture signal which gives a selection signal to said scan wiring one by one, and 
is inputted into each of said modulation wiring, and said drive circuit outputs the value which shows the 
current value which flows to said modulation wiring, The amendment data circuit which generates 
amendment data based on the output and said picture signal from this memory, It is the image display 
device which has the modulation circuit which generates said modulating signal based on the picture 
signal inputted as these amendment data, and is characterized by basing the value of said memory on the 
property of a current value according to the lighting condition of two or more of said display devices 
connected to one scan wiring. 

[Claim 10] The property of said current value is an image display device according to claim 9 
characterized by dividing said two or more modulation wiring into the block with which each includes 
said two or more modulation wiring, gathering said two or more display devices connected to 
modulation wiring belonging to each block, and embracing the lighting condition of each block. 
[Claim 1 1] Said memory is an image display device according to claim 10 which considers the number 
of lightings of each block as an input, and is characterized by outputting a current value for every block. 
[Claim 12] Said memory is an image display device according to claim 1 1 characterized by restricting 
beforehand the number of effective bits of the number of lightings of each block, inputting the number 
of lightings of each block of the restricted number of effective bits, and outputting a current value for 
every block. 

[Claim 13] The property of said current value is an image display device [claim 14] according to claim 9 
characterized by responding to the number of marks-total LGTs which divides said two or more 
modulation wiring into two or more blocks with which each includes said two or more modulation 
wiring, gather said two or more display devices connected to modulation wiring belonging to each 
block, and is connected to one scan wiring. Said memory is an image display device according to claim 
13 which considers the number of marks-total LGTs as an input, and is characterized by outputting a 
current value for every block. 

[Claim 15] Said memory is an image display device according to claim 14 which considers the number 

of marks-total LGTs as an input, and is characterized by outputting a current value based on the number 

of marks-total LGTs when said all blocks light up equdly for every block. 

[Claim 16] Said memory is an image display device according to claim 14 or 15 characterized by 

restricting beforehand the effective digit count of the number of marks-total LGTs, inputting the 

restricted niunber of marks-total LGTs, and outputting a current value for every block. 

[Claim 17] Said amendment data are an image display device given in claim 1 characterized by being 

data which amend the poor display by the voltage drop in said scan wiring thru/or any 1 term of 16. 

[Claim 18] An image display device given in claim 1 characterized by being that by which the pulse 

width of said modulating signal is amended by the value of said amendment data thru/or any 1 term of 

17. 

[Claim 19] Said modulating signal is an image display device given in claim 1 characterized by having 
the pulse width which changes according to said picture signal thru/or any 1 term of 17. 
[Claim 20] It has two or more display devices which prepare and correspond corresponding to each 
intersection of two or more scan wiring, this scan wiring and two or more modulation wiring [****/ 
un-], and said two or more scan wiring and said two or more modulation wiring and which are 
connected with said said modulation wiring which corresponds [ which corresponds and scan-wires ], 
respectively. It is the image display approach which displays an image by giving the modulating signal 
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according to the picture signal which gives a selection signal to said scan wiring one by one, and is 
inputted into each of said modulation wiring. The step which computes the current which flows to said 
modulation wiring, and generates amendment data based on this calculation value, The step which 
generates said amendment data including the step which generates said modulating signal based on the 
picture signal inputted as these amendment data The image display approach characterized by including 
the step which computes the current which flows to said modulation wiring by the approximation 
calculation according to the lighting condition of two or more of said display devices of connecting with 
one scan wiring. 

[Claim 21] The step computed by said approximation calculation is the image display approach 
according to claim 20 characterized by being the step which gather and performs said two or more 
display devices connected to modulation wiring which divides said two or more modulation wiring into 
two or more blocks with which each includes said two or more modulation wiring, and belongs to each 
block for every block according to the lighting condition of each block. 
[Claim 22] The step computed by said approximation calculation is the image display approach 
according to claim 21 which considers the number of lightings of each block as an input, and is 
characterized by being the step calculated using the approximation function which outputs a current 
value for every block. 

[Claim 23] The step computed by said approximation calculation is the image display approach 
according to claim 22 which restricts beforehand the effective digit count of the number of lightings of 
each block, and is characterized by being the step which calculates a current value for every block from 
the number of lightings of each block of the restricted effective digit count. 

[Claim 24] It is the image-display approach according to claim 20 of carrying out the step computed by 
said approximation calculation being a step which performs two or more of said display devices 
connected to modulation wiring which divides said modulation wiring of two or more into two or more 
blocks with which each includes two or more modulation wiring of said, and belongs to each block for 
every block based on the number of marks-total LGTs which gather and is connected to one scan wiring 
as the description. 

[Claim 25] The step computed by said approximation calculation is the image display approach 
according to claim 24 which considers the number of marks-total LGTs as an input, and is characterized 
by. being the step calculated using the approximation function which outputs a current value for every 
block. 

[Claim 26] The step computed by said approximation calculation is the image display approach 
according to claim 25 which considers the number of marks-total LGTs as an input, and is characterized 
by being the step calculated using the approximation function which outputs a ciurent value based on 
the number of marks-total LGTs when said all blocks light up equally for every block. 
[Claim 27] The step computed by said approximation calculation is the image display approach 
according to claim 24, 25, or 26 which restricts beforehand the effective digit count of tiie number of 
marks-total LGTs, and is characterized by calculating a current value for every block from the restricted 
number of marks-total LGTs. 

[Claim 28] It has two or more display devices which prepare and correspond corresponding to each 
intersection of two or more scan wiring, this scan wiring and two or more modulation wiring [****/ 
un-], and said two or more scan wiring and said two or more modulation wiring and which are 
connected with said said modulation wiring which corresponds [ which corresponds and scan-wires ], 
respectively. It is the image display approach which displays an image by giving the modulating signal 
according to the picture signal which gives a selection signal to said scan wiring one by one, and is 
inputted into each of said modulation wiring. The step which generates amendment data based on the 
step which outputs the value which shows the current value which flows to said modulation wiring, and 
the output and said picture signal of the value which shows this current value, The value which shows 
said current value is the image display approach characterized by being computed based on the current 
characteristic according to the lighting condition of two or more of said display devices connected to one 
scan wiring including the step which generates said modulating signal based on the picture signal 
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inputted as these amendment data. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] For example, this invention performs image display using two or more display 
devices, it relates to the image display device and the image display approaches of receiving the status 
signal of a television signal, a computer, etc. and displaying an image, such as a television set and a 
display unit. 
[0002] 

[Description of the Prior Art] The technique which amends in an image display device is indicated by 

USP5659328 and USP573436L 

[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the above conventional techniques, 
the technical problem that suitable amendment is realized exists in the image display device which 
connects two or more display devices using common wiring. If the case where arrange a display device 
in the shape of a matrix, and an image is displayed by sequential scarming is examined as a concrete 
example, unevenness may arise in display brightness under the effect of the voltage drop generated, for 
example on scan wiring. 

[0004] The place which it was made in order that this invention might solve the technical problem of the 
above-mentioned conventional technique, and is made into the purpose is to offer the image display 
device and the image display approach of performing especially amendment for the brightness fall 
resulting from a voltage drop suitably. 
[0005] 

[Means for Solving the Problem] One is constituted as follows [ invention of the image display device 
concerning this application ]. 

[0006] It is an image display device. Two or more scan wiring, and this scan wiring and two or more 
modulation wiring [****/ un-], Two or more display devices which prepare and correspond 
corresponding to each intersection of said two or more scan wiring and said modulation wiring of two or 
more and which are connected with said said modulation wiring which corresponds [ which corresponds 
and scan-wires ], respectively. It has the drive circuit which gives the modulating signal according to the 
picture signal which gives a selection signal to said scan wiring one by one, and is inputted into each of 
said modulation wiring. The amendment data circuit which said drive circuit computes the current which . 
flows to said modulation wiring, and generates amendment data based on this calculation value, It has 
the modulation circuit which generates said modulating signal based on the picture signal inputted as 
these amendment data, and said amendment data circuit is characterized by coii^)uting the current which 
flows to said modulation wiring by the approximation calculation according to the ligjiting condition of 
two or more of said display devices of connecting with one scan wiring. 

[0007] It is suitable for said approximation calculation to gather and to perform said two or more display 
devices connected to modulation wiring which divides said two or more modulation wiring into two or 
more blocks with which each includes said two or more modulation wiring, and belongs to each block 
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for every block according to the lighting condition of each block, 

[0008] It is suitable for said approximation calculation to calculate using the approximation function 
which considers the number of lightings of each block as an input, and outputs a current value for every 
block. 

[0009] It is suitable for said approximation calculation to restrict beforehand the effective digit count of 
the number of lightings of each block, and to calculate a current value for every block from the number 
of lightings of each block of the restricted effective digit count. 

[0010] It is suitable for said approximation calculation to perform said two or more display devices 
connected to modulation wiring which divides said two or more modulation wiring into two or more 
blocks with which each includes said two or more modulation wiring, and belongs to each block for 
every block based on the number of marks-total LGTs which gather and is connected to one scan wiring. 

[00 11] It is suitable for said approximation calculation to calculate using the approximation function 
which considers the number of marks-total LGTs as an input, and outputs a current value for every 
block. 

[0012] It is suitable for said approximation calculation to calculate using the approximation function 
which outputs a current value based on the number of marks-total LGTs when llie number of marks-total 
LGTs is considered as an input and said all blocks light up equally for every block. 
[0013] It is suitable for said approximation calculation to restrict beforehand the effective digit count of 
the number of marks-total LGTs, and to calculate a current value for every block from the restricted 
nxmiber of marks-total LGTs. 

[0014] Moreover, one is constituted as follows [ invention of everything but the image display device 
concerning this application ]. 

[0015] It is an image display device. Two or more scan wiring, and this scan wiring and two or more 
modulation wiring [****/ un-]. Two or more display devices which prepare and correspond 
corresponding to each intersection of said two or more scan wiring and said modulation wiring of two or 
more and which are connected with said said modulation wiring which corresponds [ which corresponds 
and scan-wires ], respectively. The memory to which it has the drive circuit which gives the modulating 
signal according to the picture signal which gives a selection signal to said scan wiring one by one, and 
is inputted into each of said modulation wiring, and said drive circuit outputs the value which shows the 
current value which flows to said modulation wiring. The amendment data circuit which generates 
amendment data based on the output and said picture signal from this memory. It has the modulation 
circuit which generates said modulating signal based on the picture signal inputted as these amendment 
data, and the value of said memory is characterized by being based on the property of a current value 
according to the lighting condition of two or more of said display devices connected to one scan wiring. 
[0016] The memory which outputs the value which shows the current value which flows to modulation 
wiring here may memorize the value which can be fovmd from the current value which flows to the 
value which shows indirectly what [ not only ] memorized the current value which flows to modulation 
wiring but the current value which flows to modulation wiring, or modulation wiring, for example, the 
amount of voltage drops and the amount of emission currents, and may output them. 
[0017] It is suitable for the property of said current value to divide said two or more modulation wiring 
into the block with which each includes said two or more modulation wiring, to gather said two or more 
display devices connected to modulation wiring belonging to each block, and to embrace the lighting 
condition of each block. 

[0018] It is suitable for said memory to consider the number of lightings of each block as an input, and 
to output a current value for every block. 

[0019] It is suitable for said memory to restrict beforehand the number of effective bits of the number of 
lightings of each block, to input the number of lightings of each block of the restricted number of 
effective bits, and to output a current value for every block. 

[0020] It is suitable for tiie property of said current value to respond to the number of marks-total LGTs 
which divides said two or more modulation wiring into two or more blocks with which each includes 
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said two or more modulation wiring, gather said two or more display devices connected to modulation 

wiring belonging to each block, and is connected to one scan wiring. 

[0021] It is suitable for said memory to consider the number of marks-total LGTs as an input, and to 
output a current value for every block. 

[0022] It is suitable for said memory to output a current value based on the number of marks-total LGTs 
when the number of marks-total LGTs is considered as an input and said all blocks light up equally for 
every block. 

[0023] It is suitable for said memory to restrict beforehand the effective digit count of the number of 
marks-total LGTs, to input the restricted number of marks-total LGTs, and to output a current value for 
every block. 

[0024] It is suitable for said amendment data that it is data which amend the poor display by the voltage 
drop in said scan wiring. 

[0025] It is suitable that it is that by which the pulse width of said modulating signal is amended by the 
value of said amendment data. 

[0026] It is suitable for said modulating signal to have the pulse width which changes according to said 
picture signal. 

[0027] One is constituted as follows [ invention of the image display approach concerning this 
application]. 

[0028] It has two or more display devices which prepare and correspond corresponding to each 
intersection of two or more scan wiring, this scan wiring and two or more modulation wiring [****/ 
un-], and said two or more scan wiring and said two or more modulation wiring and which are 
connected with said said modulation wiring which corresponds [ which corresponds and scan-wires ], 
respectively. It is the image display approach which displays an image by giving the modulating signal 
according to the picture signal which gives a selection signal to said scan wiring one by one, and is 
inputted into each of said modulation wiring. The step which computes the current which flows to said 
modulation wiring, and generates amendment data based on this calculation value. The step which 
generates said amendment data including the step which generates said modulating signal based on the 
picture signal inputted as these amendment data It is characterized by including the step which computes 
the current which flows to said modulation wiring by the approximation calculation according to the 
lighting condition of two or more of said display devices of connecting with one scan wiring. 
[0029] It is suitable for the step computed by said approximation calculation that it is the step which 
gather and performs said two or more display devices connected to modulation wiring which divides 
said two or more modulation wiring into two or more blocks with which each includes said two or more 
modulation wiring, and belongs to each block for every block according to the lighting condition of each 
block. 

[0030] It is suitable for the step computed by said approximation calculation that it is the step calculated 
using the approximation function which considers tiie number of lightings of each block as an input, and 
outputs a current value for every block. 

[0031] It is suitable for the step computed by said approximation calculation that it is the step which 
restricts beforehand the effective digit count of the number of lightings of each block, and calculates a 
current value for every block from the number of lightings of each block of the restricted effective digit 
count. It is suitable in it being the step which performs said two or more display devices connected to 
modulation wiring which the step computed by said approximation calculation divides said two or more 
modulation wiring into two or more blocks with which each includes said two or more modulation 
wiring, and belongs to each block for every block based on the nxmiber of marks-total LGTs which 
gather and is connected to one scan wiring. 

[0032] It is suitable for the step computed by said approximation calculation that it is the step calculated 
using the approximation function which considers die number of marks-total LGTs as an input, and 
outputs a current value for every block. It is suitable for the step computed by said approximation 
calculation that it is the step calculated using the approximation function which outputs a current value 
based on the number of marks-total LGTs when the number of marks-total LGTs is considered as an 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/8/2004 



Page 4 of 24 



input and said all blocks light up equally for every block. 

[0033] It is suitable for the step computed by said approximation calculation to restrict beforehand the 
effective digit count of the number of marks-total LGTs, and to calculate a current value for every block 
from the restricted number of marks-total LGTs. 

[0034] Moreover, one is constituted as follows [ invention of everything but the image display approach 
conceming this application ]. 

[0035] It has two or more display devices which prepare and correspond corresponding to each 
intersection of two or more scan wiring, this scan wiring and two or more modulation wiring [****/ 
un-], and said two or more scan wiring and said two or more modulation wiring and which are 
connected with said said modulation wiring which corresponds [ which corresponds and scan- wires ], 
respectively. It is the image display approach which displays an image by giving the modulating signal 
according to the picture signal which gives a selection signal to said scan wiring one by one, and is 
inputted into each of said modulation wiring. The step which generates amendment data based on the 
step which outputs the value which shows the current value which flows to said modulation wiring, and 
the output and said picture signal of the value which shows this current value, The value which shows 
said current value is characterized by being computed based on the current characteristic according to 
the lighting condition of two or more of said display devices connected to one scan wiring including the 
step which generates said modulating signal based on the picture signal inputted as these amendment 
data. 

[0036] Thereby, degradation of the display image by the voltage drop on scan wiring is improvable. 
[0037] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of suitable implementation of 
this invention is explained in detail in instantiation below. However, the dimension of the component 
part indicated by the gestalt of this operation, the quality of the material, a configuration, its relative 
configuration, etc. are not the things of those meanings limited to seeing about the range of this 
invention, as long as there is no specific publication especially. 

[0038] A cold cathode component, an EL element, etc. are mentioned as a display device employable in 
the configuration which can apply the invention in this application. Below, the configuration which used 
the cold cathode component, especially the surface conduction mold emission component as a display 
device is mentioned as an example, and is explained, 

[0039] (1st operation gestalt) Below, while the gestalt of the operation which applied this invention is 
shown, a concrete example is explained to coincidence. 

[0040] A voltage drop occurs by the current which flows into scan wiring, and wiring resistaiice of scan 
wiring, and the voltage drop in such scan wiring realizes it on a scale of a comparatively small circuit 
especially in view of the phenomenon in which a display image deteriorates, in the display which has 
arranged the cold cathode component to the passive matrix about the image display device equipped 
with the processing circuit which amends the effect which it has on a display image. 
[0041] The amendment circuit of this invention calculates degradation of the display image produced 
according to input image data for a voltage drop, asks for the amendment data which amend it, and 
amends to image data. 

[0042] As an image display device which contained such an amendment circuit, artificers have 
examined wholeheartedly the image display device of a method as shown below. 
[0043] It faces explaining this invention hereafter and the device of a fall of the driver voltage resulting 
from the electric resistance of scan wiring at the time of displaying an image with a general view of the 
display panel of the image display device conceming the operation gestalt of this invention, the 
electrical installation of a display panel, the property of a surface conduction mold emission component, 
the drive approach of a display panel, and such a display panel is explained in order. And the 
convergence operation approach at the time of the amendment to the effect of the voltage drop which is 
the description of this invention after that is explained. 

[0044] (General view of an image display device) Drawing 1 is the perspective wi&w of the display panel 
used for the image display device conceming this operation gestalt, in order to show a intemal structure. 
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cuts some panels, and lacks and shows it. In 1005, in drawing 1 , a rear plate and 1006 form the tight 
container for a side attachment wall and 1007 to be face plates, and maintain the interior of a display 
panel to a vacuum by 1005-1007. 

[0045] Although the substrate 1001 is being fixed to the rear plate 1005, on this substrate, NxM 
individual formation of the cold cathode component 1002 is carried out. The line wiring (scan wiring) 
1003, the train wiring (modulation wiring) 1004, and the cold cathode component 1002 are connected 
like drawing 2 , 

[0046] Such connection structure is called the passive matrix. 

[0047] Moreover, the fluorescent screen 1008 is formed in the inferior surface of tongue of a face plate 
1007. Since the image display device concerning this operation gestalt is a electrochromatic display, the 
fluorescent substance of green [ which are used in the field of CRT / the red and green ], and blue ** in 
three primary colors is distinguished by different color by the part of a fluorescent screen 1008 with. To 
the location where the emission electron (emission current) fi'om the cold cathode component formed in 
the shape of a matrix corresponding to each pixel (picture element) of the rear plate 1005 is irradiated, 
the fluorescent substance is constituted so that a pixel may be formed. 

[0048] The metal back 1009 is formed in the inferior surface of tongue of a fluorescent screen 1008. 
[0049] Hv is a secondary terminal and is electrically connected to the metal back 1009. The high voltage 
is impressed between the rear plate 1005 and a face plate 1007 by impressing the high voltage to Hv 
terminal. 

[0050] With this operation gestalt, the surface conduction mold emission component was produced as a 
cold cathode component in the above display panels. 

[0051] (Property of a surface conduction mold emission component) A siu-face conduction mold 
emission component has a pair (component applied voltage Vf) property like drawing 3 (emission 
current le), and (component current If) a pair (component applied voltage Vf) property. In addition, 
since the emission current le was remarkably small compared with the component current If and it was 
difficult to illustrate with the same scale, two graphs were illustrated with a respectively different scale. 
[0052] Although the emission current le will increase in the first place rapidly if the electrical potential 
difference more than a certain electrical potential difference (this is called threshold voltage Vth) is 
impressed to a component, on the other hand on the electrical potential difference of under the threshold 
voltage Vth, the emission current le is hardly detected. 

[0053] That is, it is the nonlinear device which had the clear threshold voltage Vth about the emission 
current le. 

[0054] Moreover, since the emission current le changes depending on the electrical potential difference 
Vf impressed to a component, it can control [ second ] the magnitude of the emission cxurent le by 
carrying out adjustable [ of electrical potential difference Vf ]. 

[0055] Moreover, since the cold cathode component has high-speed responsibility in the third, to it, it 
can control the emission time amount of the emission current le by impression time amount of an 
electrical potential difference Vf 

[0056] Since it has the above properties, artificers have found out using a surface conduction mold 
emission component suitable for a display. 

[0057] For example, in the image display device using the display panel shown in drawing 1 , if the first 
property is used, it is possible to display by scarming the display screen sequentially. That is, according 
to desired luminescence brightness, the electrical potential difference more than threshold voltage Vth is 
suitably impressed to the component under drive, and the electrical potential difference of under the 
threshold voltage Vth is impressed to the component in the condition of not choosing. By changing the 
component to drive one by one, it is possible to display by scanning the display screen sequentially. 
[0058] Moreover, it is possible by using the second property to be able to control the luminescence 
brightness of a fluorescent substance by the electrical potential difference Vf impressed to a component, 
and to perform image display with it. 

[0059] Moreover, by using the third property, the luminescence time amount of a fluorescent substance 
can be controlled by time amount which impresses an electrical potential difference Vf to a component. 
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and an image can be displayed by it. 

[0060] In the image display device of this invention, it became irregular using the third property of the 
above about the amount of the electron beam of a display panel. 

[0061] (The drive approach of a display panel) The drive approach of the display panel of this invention 
is concretely explained using drawing 4 . 

[0062] When drawing 4 drives the display panel of this invention, it is an example of the potential 
impressed to the electrical-potential-difference supply terminal of scan wiring and modulation wiring. 
[0063] Now, let the horizontal scanning period I be the period which makes the pixel of the i-th line 
emit light. In order to make the pixel of the i-th line emit light, scan wiring of the i-th line is made into a 
selection condition, and the selection potential Vs is impressed to the electrical-potential-difference 
supply terminal Dxi. Moreover, the electrical-potential-difference supply terminal Dxk (k= 1, 2, ... N, 
however k!=i) of the other scan wiring is made into the condition of not choosing, and impresses the 
non-choosing potential Vns. 

[0064] In this example, the reference potential was made into ground potential (GND), and selection 
potential was made into potential lower than a reference potential, and the potential difference of the 
selection potential Vs and a reference potential was made into the one half of the electrical potential 
difference VSEL of a publication at drawing 3 . Therefore, Vs is -0.5VSEL. Moreover, non-choosing 
potential Vns was set to GND. 

[0065] Moreover, the Pulse-Density-Modulation signal of voltage swing |Vpwm| was supplied to the 
potential supply terminal of modulation wiring. The voltage swing impressed to modulation wiring here 
is the potential difference of the modulation wiring potential at the time of OFF, and the modulation 
potential Vpwm. Since modulation wiring potential at the time of OFF is made equal to said reference 
potential here, a voltage swing is |Vpwm|. The pulse length of the pulse-width-modulation signal 
supplied to the j-th modulation wiring was determined according to the magnitude of the image data of 
the pixel of the i-th line j-th train of the image to display, and supplied the pulse-width-modulation 
signal according to the magnitude of the image data of each pixel to all modulation wiring. 
[0066] With this operation gestalt, the value of potential Vpwm was set as +0.5 VSEL. 
[0067] Although a surface conduction mold emission component makes an electron emit when an 
electrical potential difference VSEL is impressed to the both ends of a component, as shown in drawing 
3 , it does not emit an electron at all on an electrical potential difference with applied voltage smaller 
than Vth. 

[0068] In addition, VSEL has the value which becomes larger than 0.5 VSEL, as an electrical potential 
difference Vth shows drawing 3 . 

[0069] For this reason, an electron is not emitted from the surface conduction mold emission component 
connected to scan wiring with which the non-choosing potential Vns is impressed. 
[0070] Moreover, similarly, since the electrical potential difference impressed to the both ends of the 
surface conduction mold emission component on scan wiring with which the period (an output calls it 
the period of "L" henceforth) whose output of a Pulse-Density-Modulation means is ground potential 
was chosen is |Vs|, an electron is not emitted. 

[0071] From the surface conduction mold emission component on scan wiring with which the selection 
potential Vs was impressed, an electron is emitted according to the period (an output calls it the period 
of "H" henceforth) whose output of a Pulse-Density-Modulation means is Vpwm. Since the above- 
mentioned fluorescent substance emits light according to the amount of the electron beam emitted when 
the electron was emitted, the brightness according to the emitted time amount can be made to emit light. 
[0072] The image display device of this operation gestalt shows the image by such line sequential and 
pulse width modulation. 

[0073] (voltage drop in scan wiring) A technical problem here is in the emission current from a surface 
conduction mold emission component decreasing, in order that the electrical potential difference 
impressed to a surface conduction mold emission component may decrease by what (the output potential 
of a modulation means in case a modulation means is H is approached) the potential on scan wiring rises 
by the voltage drop in scan wiring of a display panel. 
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[0074] Although it changes also with the design specifications and processes of a surface conduction 
mold emission component, the component current for one element of a surface conduction mold 
emission component is about [ several lOOmicro ] A, when an electrical potential difference VSEL is 
impressed. 

[0075] For this reason, since the component current which flows into scan wiring of a selection line 
from modulation wiring is only a current for 1 pixel (namely, above-mentioned several lOOmicro A) 
when making only 1 pixel on the scanning line chosen in a certain horizontal scanning period emit light 
and not making the other pixel emit light, a voltage drop is hardly produced and luminescence 
brightness does not fall. 

[0076] However, in a certain horizontal scanning period, since the current for all pixels flowed from all 
modulation wiring to scan wiring made into the selection condition in making all the pixels of the 
selected line emit light, total of a current became several 100mA - Number A, and the voltage drop had 
generated it on scan wiring by wiring resistance of scan wiring. 

[0077] If a voltage drop occurs on scan wiring, the electrical potential difference impressed to the both 
ends of a surface conduction mold emission component will fall For this reason, the emission current 
which emits light from a surface conduction mold emission component fell, and luminescence 
brightness was falling as a result. 

[0078] The case where the pattern of the shape of a white cross joint is concretely displayed on a black 
background as shown in drawing 5 (a) as a display image is considered. 

[0079] Then, since there are few tumed-on pixels in case the line L of this drawing is driven, on scan 
wiring of the line, a voltage drop hardly arises. The emission current of a desired amount is emitted and 
light can be made to emit by desired brightness from the surface conduction mold emission component 
of each pixel as a result. 

[0080] On the other hand, since all pixels light up to coincidence in case line L' of this drawing is 
driven, a voltage drop occurs on scan wiring and the emission current from the surface conduction mold 
emission component which is each pixel decreases. Consequently, brightness will fall in Rhine of line 
L\ 

[0081] Thus, since the effect are influenced by the voltage drop changed with the differences in the 
image data for every 1 level Rhine, when displaying a cross-joint pattern like drawing 5 (a), the image as 
shown in this drawing (b) was displayed. 

[0082] In addition, this phenomenon is not restricted to a cross-joint pattem, and also when it displays 
[ for example, ] a window pattem and a natural image, it is generated. 

[0083] Furthermore, the magnitude of a voltage drop has the property to change also in 1 horizontal- 
scanning period in the complicated thing by becoming irregular by Pulse Density Modulation. 
[0084] As shown in drawing 4 , when a Pulse-Density-Modulation signal is a Pulse-Density-Modulation 
signal with which the standup synchronized, although based also on input image data, generally there 
are many pixels turned on the start of 1 horizontal-scanning period, and in order to put out the light 
sequentially from the part where brightness is low after that, the number of the pixels to turn on 
decreases time amount later on in a 1 horizontal-scanning period. 

[0085] Therefore, the magnitude of the voltage drop generated on scan wiring also tends to decrease 
gradually greatly the start of 1 horizontalrscanning period. 

[0086] Since an output changes for every time amount equivalent to 1 gradation of a modulation, a 
Pulse-bensity-Modulation signal changes for every time amount by which a time change of a voltage 
drop is also equivalent to 1 gradation of a Pulse-Density-Modulation signal. 
[0087] In the above, the voltage drop in scan wiring was explained. 

[0088] (The count approach of a voltage drop) In order to have calculated the amount of amendments 
for reducing the effect of a voltage drop, developing the hardware which predicts the magnitude and 
time amount change of a voltage drop on real time considered artificers to be need as the first stage story 
first. 

[0089] However, as a display panel of an image display device like this invention, since it is common to 
have modulation wiring of thousands of and it is very difficult to calculate the voltage drop of an 
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intersection with all the modulation wiring and scan wiring, it is not performed with this operation 
gestalt. 

[0090] Here, as a result of artificers' considering a voltage drop, it found out that there were the 
following descriptions. 

[0091] i) When there is a 1 horizontal-scanning period, it is on scan wiring, and the voltage drop 
generated on scan wiring is a continuous amount spatially, and is a very smooth curve. 
[0092] ii) Although it changes for every pulse width which is equivalent to 1 gradation of Pulse Density 
Modulation although the magnitude of a voltage drop changes also with display images, roughly, the 
standup part of a pulse is large and it is one of whether it becomes small time gradually or the magnitude 
is maintained. That is, by the drive approach like drawing 4 , the magnitude of a voltage drop does not 
increase in 1 horizontal-scanning period. 

[0093] Then, artificers examined whether computational complexity could be reduced by calculating by 
simplifying with the following approximation models in view of the description which was mentioned 
above. 

[0094] First, it examined whether it could calculate by the ability not to simplify in approximation fi-om 
the description of i with the degeneration model which centralized modulation wiring of thousands of to 
modulation wiring of several - dozens of on the occasion of calculating the magnitude of the voltage 
drop at a certain time (count of the voltage drop by the following degeneration models explams this to a 
detail). 

[0095] Moreover, it was presupposed that time amount change of a voltage drop is predicted roughly by 
preparing two or more time of day into 1 horizontal-scanning period, and calculating a voltage drop to 
each time of day from the description mentioned to ii, 

[0096] By calculating count of the voltage drop by the degeneration model specifically explained below 
to two or more time of day, time amount change of a voltage drop was predicted roughly. 
[0097] (Count of the voltage drop by the degeneration model) Drawing 6 (a) is drawing for explaining 
the block at the time of degenerating this invention, and a node. 

[0098] This drawing indicated only the surface conduction mold emission component connected to 
selected scan wiring, each modulation wiring, and its intersection, in order to simplify drawing. 
[0099] Now, the lighting condition (that is, is the output of a modulation means "H" or is it "L"?) of 
each pixel on scan wiring which is a certain time of day in a 1 horizontal-scanning period, and was 
chosen shall be known. 

[0100] In this lighting condition, the component current which flows into scan wiring chosen firom each 
modulation wiring is defined as Ifi (i= 1, 2, ... N and i row number). 

[0101] Moreover, as shown in this drawing, a block is defined for the part which intersects it of 
modulation wiring of n, and selected scan wiring, and the surface conduction mold emission component 
arranged at the intersection as one group. It was divided into four blocks by performing a block division 
by this example. 

[0102] Moreover, a location called a node was set up in the boundary location of each block, A node is a 
location for calculating the amount of voltage drops discretely in a degeneration model. 
[0103] In this example, five nodes of a node 0 - a node 4 were set as the boundary location of a block. 
[0104] Drawing 6 (b) is drawing for explaining a degeneration model. 

[0105] In the degeneration model, modulation wiring of n included in 1 block of this drawing (a) was 
degeneration-ized to one, and it connected so that it might be located in the center of a block of scan 
wiring. 

[0106] Moreover, the current source shall be connected to modulation wiring of each centralized block, 

and the total IF0-IF3 of the current within each block shall flow in from each current source. 

[0107] That is, IFj (j= 0, 1, - 3) is [Equation 1]. 
G*I)xd 

IFJ= Z] Ifi (SCI) 
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It is the current which are expressed by carrying out. 

[0108] Moreover, considering as GND potential in this drawing (b) to the potential of the both ends of 
scan wiring being Vs in the example of this drawing (a) A voltage drop is the potential difference for 
two points. In a degeneration model By having carried out the modeling of the current which flows into 
scan wiring chosen from modulation wiring according to the above-mentioned current source, the 
amount of voltage drops of each part on scan wiring is because it is calculable by computing the 
potential of each part by making the electric supply section into a reference potential. 
[0109] Moreover, if an equivalent current flows in from train wiring when omitting the surface 
conduction mold emission component is seen from selected scan wiring, it will not be based on the 
existence of a surface conduction mold emission component, but the voltage drop itself to generate will 
be for not changing. Therefore, the surface conduction mold emission component was omitted here by 
setting the current value which flows in from the current source of each block as the current value 
(formula 1) of total of the component current within each block. 

[0110] Moreover, wiring resistance of scan wiring of each block carried out by the wiring resistance [ n 
times ] r of scan wiring of the one section (the one section has pointed out the thing between the 
intersections of an intersection and the next train wiring with train wiring with scan wiring here.). 
Moreover, in this example, wiring resistance of scan wiring of the one section was taken as the uniform 
thing. . 

[01 1 1] In such a degeneration model, the amounts DV0-DV4 of voltage drops generated in each node on 
scan wiring are easily calculable with the formula of the following sum-of-products formats. 

:0112] 

Equation 2] 

DVtf == aOOXIFO + aOlXIFi + a02XIF2 + a03XIF3 
DVl = alOXIFO + allXiFl + al2XIF2 + al3XIF3 
DV2 = a20XlFO + a21XIFl + a22XIF2 + a23XIF3 
0V3 = aSOXIFO + aSlXJFl + a32XIF2 + a33xrF3 
DV4 = a40XIF0 + a41XlFl + a42XIF2 + a43XIF3 



Namely, ^Equation 3] 

DVi= ^aijXlFj (^2) 



j-o 

< i = 0, 1. 2. 3, 4 ) 



It comes out. 

[01 13] However, aij is the potential difference which lengthened electric supply section potential (here 
GND) from the potential generated in the i-th node, when a unit current is poured only into the j-th 
block in a degeneration model (this is hereafter considered as the definition of aij.). 
[01 14] Above aij can be easily derived as follows by Kirchhoff s law. 

[0115] In drawing 6 (b), the wiring resistance to the supply terminal on the left-hand side of scan wiring 
seen from the current source of Block i Namely, rli (i= 0, 1, 2, 3), It will be [Equation 4] if each of 
wiring resistance between rri (i= 0, 1, 2, 3), block 0, and a left supply terminal and wiring resistance 
between block 4 and a right supply terminal is defined for the wiring resistance to a right-hand side 
supply terminal as rt. 
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rlO = rt + 0.5XnXr 
rrO = rt -h 3. 5XnXr 
rll = rt + LSXnXr 
rrl = rt + 2.5XnXr 
rl2 = rt + 2.6XnXr 
rr2 = rt + l.SXnXr 
rl3 rt + 3.6XnXr 
rr3 rt + O.SXnXr 

Furthermore, [Equation 5] 
a = rlO // nO = rlOXrrO / (rlO+rrO) 
b = rll // rrl = rllXrrl / (rll+rrl) 
c = rl2 // rr2 = rl2Xrr2 / (rl2+rr2) 
d = rl3 // rr3 = rl3Xrr3 / (rl3+rr3) 

It sets. 

[01 16] Then, aij is [Equation 6]. 

aOO - aX rt / rIO 

alO = aX(rt + 3XnXr) / nO 

a20 = flXCrt + 2XnXr) / rrO 

a30 = aXfrt + iXnXr) / rxO 

a40 = aXrt / trO 

aOl « bXrt / rll 

all = bX(rt + nXr) / rll 

a21 = bx(rt + 2XnXr) / rrl 

a31 = bx(rt + nXr) / rrl 

a41 = bXrt / rrl (5^3) 

a02 « cXrt / rl2 

al2 cx(rt + nXr) / rl2 

a22 = cX(rt + ZXnXr) / rl2 

a32 » cxGrt + nXr) / rr2 

a42 - cXrt / rr2 

a03 = dXrt / rl3 

al3 = dX(rt + nXr) / rl3 

a23 = dX(rt -f 2XnXr) / rl3 

a33 = dX(rt -I- 3XnXr) / rl3 

a43 = dXrt / rr3 



** - it can derive easily like. 

[0117] (A formula 2) is easily computable with Kirchhoffs law, if it looks back upon the definition of 
aij when the block count is not 4. Moreover, when not equipping the both sides of scan wiring with an 
electric supply terminal like this example but preparing only for one side, it can compute easily by 
calculating according to the definition of aij. 

[01 18] In addition, what is necessary is not to recalculate it, whenever the parameter aij defined by (the 
formula 3) calculates, to calculate it once, and just to memorize it as a table. 

[01 19] In the above coimt, the predetermined value was used as a current which flows to modulation 
wiring. Although amendment data can be obtained also on the condition, since it has the influence of a 
voltage drop in fact, a predetermined current does not necessarily flow. 

[0120] In order to search for the current which flows to modulation wiring, the invention in this 
application forms circuit simulators and circuit equations, such as an observation and SPICE, for the 
number opposite current value property of marks-total LGTs when all blocks are equally on beforehand, 
asks by performing convergence count, is storing those values in a table (memory) for every block, and 
acquires the current value according to a lighting condition in approximation. 
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[0121] Drawing 7 forms a circuit equation, searches for the number opposite current value property of 

marks-total LGTs when all blocks light up equally by convergence count, and shows the current which 

flows for the surface conduction mold emission component belonging to block 0. 

[0122] Drawing 7 is calculated as- 120 modulation wiring, r= 0.042 ohms, and rt=2ohm, and is 

standardized with the current value which flows when a voltage drop does not break out. 

[0123] By storing this result in memory for every block, the current value in consideration of the effect 

of a voltage drop was able to be acquired in approximation by making the number of marks-total LGTs 

into input. 

[0124] By this example, there were few numbers (namely, the number of marks-total LGTs) of 
modulation wiring, and it has realized by memory with the address line of 7-bit width of face. However, 
when there are many numbers (namely, the number of marks-total LGTs) of modulation wiring (the 
address line of 12-bit width of face is the need for 1280x3), it is also possible to connect 8 bits of high 
orders of the number of marks-total LGTs to the address line of memory, to restrict the effective digit 
count of the number of marks-total LGTs, and to calculate a current value. 

[0125] On the other hand, drawing 8 forms a circuit equation, searches for the number opposite current 
value property of marks-total LGTs in case a lighting pattem with various blocks is shown by 
convergence count, and shows the current which flows for the surface conduction mold emission 
component belonging to block 0. 

[0126] Even if it stores in memory altogether the result shown in drawing 8 for every block, the current 
value in consideration of the effect of a voltage drop can be acquired, in this case - although the error (it 
is about 2% in many places) included in the result of drawing 7 is avoidable, since the combination of a 
lighting pattem is needed as input - the address of memory - x (^ (number of modulation wiring / block 
count) block count) block count (it sets to this example and is x(^(120/4) 4)4=3240000) - it is required. 
[0127] Namely, as for the address line of memory, 22-bit width of face is needed, therefore, the number 
of the address line of table memory may become large (if it puts in another way - memory space) too 
much 

[0128] For example, the high order bit of the number of lightings of each block is inputted as the address 
line of memory, and it considers as the configuration which restricts the effective digit count of the 
number of lightings, and calculates the current value for every block by table memory, and is checking 
that hardware is reducible. 

[0129] As mentioned above, the suitable current value corresponding to a voltage drop could be 
calculated, and amendment for the brightness fall resulting fi-om a voltage drop was able to be 
performed especially suitably. 

[0130] Drawing 6 (c) is an example of the result of having calculated the amounts DV0-DV4 of voltage 

drops of each node by the above-mentioned approach, in a certain lighting condition. 

[0131] Since a voltage drop serves as a very smooth curve, it is assumed that the voltage drop between 

nodes takes a value as shown in the dotted line of drawing in approximation. 

[0132] Thus, if this degeneration model is used, it is possible to calculate the voltage drop for every 

node in the time of a request to the image data of arbitration. 

[0133] As mentioned above, the amount of voltage drops in a certain lighting condition was simply 
calculated using the degeneration model. 

[0134] Although the voltage drop generated on selected scan wiring changed in time within the 1 
horizontal-scanning period, as mentioned above about this, it searched for the lighting condition at that 
time fi-om some time of day in a 1 horizontal-scanning period, and predicted it by calculating a voltage 
drop using a degeneration model to the lighting condition. 

[0135] In addition, if the image data of each block is referred to, it can ask for the number of lightings 
within each block in the time of there being a 1 horizontal-scanning period easily. 
[0136] Now, the number of bits of the input data to a pulse-width-modulation circuit shall be 8 bits as 
one example, and a pulse- width-modulation circuit shall output linear pulse length to the magnitude of 
input data. 

[0137] That is, when input data is 0, an output is set to "L", when input data is 255, "H" is outputted 
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between 1 horizontal-scanning periods, when input data is 128, the period of the first one half shall 
output "H" among 1 horizontal-scanning periods, and the period of next one half shall output "L." 
[01 38] In such a case, the number of lightings of the time of day when the pulse started is easily 
detectable if a number is counted, although the input data to a pulse-width-modulation circuit is larger 
than 0. 

[0139] Similarly, the number of lightings of the time of day of the center of a 1 horizontal-scanning 
period is easily detectable if a number is counted, although the input data to a pulse-width-modulation 
circuit is larger than 128. 

[0140] Thus, if the party rate of the image data is carried out to a certain threshold and the number 
whose output of a comparator is truth is counted, the number of lightings in the time amount of 
arbitration can calculate easily. 

[0141] Here, in order to simplify subsequent explanation, an amount of time amount called a time slot is 
defined. 

[0142] That is, the time slot expresses the time amount from the standup of the Pulse-Density- 
Modulation signal in a 1 horizontal-scanning period, and it is defined as what expresses the time of day 
immediately after the standup of a Pulse-Density-Modulation signal in time-slot =0. 
[0143] Time slot = it is defined as what expresses in 64 the time of day when the time amount for 64 
gradation passed fi"om the standup of a Pulse-Density-Modulation signal. 

[0144] In time-slot =128, it is similarly defined as the thing showing the time of day when the time 
amount for 128 gradation passed firom the standup of a Pulse-Density-Modulation signal. 
[0145] (Count of the amount of voltage drops to amendment data) As mentioned above, time amount 
change of the voltage drop during a 1 horizontal-scanning period was discretely [ approximation-wise 
and ] calculable by calculating repeatedly using a degeneration model. 

[0146] It is the example which drawing 9 repeated and calculated the voltage drop to a certain image 
data, and calculated time amount change of the voltage drop in scan wiring (the voltage drop shown here 
and its time amoimt change are examples to a certain image data, and the voltage drop to another image 
data of carrying out another change again is natural.). 

[0147] this drawing — time-slot = - to four times of 0 and 64,128,192, it calculated with the application 
of the each degeneration model, and the voltage drop of each time of day was calculated discretely. 
[0148] Although the amount of voltage drops in each node was connected with drawing 9 by the dotted 
line, the dotted line was indicated in order to make drawing legible, and tiie voltage drop calculated with 
this degeneration model was discretely calculated in the location of each node shown by **, O, -, and 

[0149] Artificers examined the approach of computing the amendment data which amend image data 
fi-om tiie amount of voltage drops as a next phase which became computable about the magnitude and 
time amount change of a voltage drop. 

[0150] Drawing 10 is the graph which estimated the emission current emitted firom the surface 
conduction mold emission component in a lighting condition, when it generates on scan wiring which 
the voltage drop shown in drawing 9 chose. 

[0151] The amount of the emission current when making into 100% magnitude of the emission current 
emitted when an axis of ordinate does not have a voltage drop is expressed with the percentage, and the 
axis of abscissa expresses the horizontal position. 

[01 52] As shown in drawing 10 , in a node 2, the emission current in case Ie2 and a time slot are 
[ emission current / at the time of time-slot =0 ] 192 about the emission current at the time of lel and 
time-slot =128 in the emission current at the time of leO and time-slot =64 is set to Ie3. 
[0153] Drawing 10 was calculated fi"om the graph of the "driver voltage pair emission current" of the 
amount of voltage drops, and drawing 3 . The value of the emission current at the time of the electrical 
potential difference which specifically subtracted the amount of voltage drops bom the electrical 
potential difference VSEL being impressed is plotted mechanically. 

[0154] Therefore, this drawing means the current emitted fi^om the surface conduction mold emission 
component which is in a lighting condition to the last, and the surface conduction mold emission 
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component in a putting-out-lights condition does not emit a current. 

[0155] Below, how to compute the amendment data which amend image data from the amount of 
voltage drops is explained. 

[0156] (The calculation approach of discrete amendment data) Drawing 1 1 (a), (b), and (c) are drawings 
for explaining how calculating the amendment data of the amount of voltage drops from time amount 
change of the emission current of drawing 10 . This drawing is the example for which magnitude 
computed the amendment data to the image data of 64. 

[0157] The amount QO of emission charges by the emission current pulse if time amount which is 
equivalent to IE and 1 gradation of pulse width modulation in the emission current in case there is no 
effect of a voltage drop now is set to dehat, in case image data will be 64 applies pulse width (64xdeltat) 
to the amplitude IE of an emission current pulse, and is [Equation 7]. 



It can express by carrying out. 

[0158] However, the phenomenon in which the emission current falls by the voltage drop on scan wiring 
occurs in fact. 

[0159] The amount of emission charges by the emission current pulse in consideration of the effect of a 
voltage drop is calculable as follows in approximation. Namely, the time slot of a node 2 = if the 
emission current of 0 and 64 is set to leO and lel, respectively and the emission current between 0-64 
approximates between leO and lel with what changes linearly, the amount Ql of emission charges in the 
meantime will be a trapezoid area of drawing 1 1 (b), i.e., [Equation 8]. 
Ql = (IeO+Iel)X64X AtXO.5 (SC5) 

It is calculable by carrying out. 

[0160] Next, when only DC 1 lengthens pulse width in order to amend a fallen part of the emission 
cmrent by the voltage drop as shown in drawing 1 1 (c), suppose that the effect of a voltage drop was 
removable. 

[0161] Moreover, although it is thought that the amount of emission currents in each time slot changes 
when a voltage drop is amended and pulse width is lengthened, by time-slot =0, the emission current 
shall be set to lel by the emission current in leO and time-slot = (64+DCl) like drawing 1 1 (c) here for 
simplification. 

[0162] Moreover, the emission current between time slots 0 (64+DCl) is approximated with what takes 
the value on the line which connected the emission current of two points in a straight line. 
[0163] Then, the amount Q2 of emission charges by the emission current pulse after amendment is 
[Equation 9]. 

Q2 = aeO+Iel>X(64+DCl)X AtXO.5 (^6) 

It is calculable by carrying out. 

[0164] It is [Equation 10] if this is equal to the above-mentioned QO. 
tEX64XAt = (IeO+Iel)x(64+Xl)X AtX0,5 

It becomes. 

[0165] It will be [Equation 1 1] if this is solved about DCl. 

DCl = ((2XIE-Ie0-Iel) / (leO+Iel)) X 64 (iC7) 

It becomes. 

[0166] Thus, amendment data in case image data is 64 were computed. 

[0167] Namely, the magnitude of the location of a node 2 should just add GData=DCl as an amount of 
amendments like a publication to the image data of 64 (formula 7). 

[0168] Drawing 12 is the example for which magnitude computed the amendment data to the image data 
of 128 from the calculated amount of voltage drops. 
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[0169] The amount Q3 of emission charges by the emission current pulse now expected when image 

data is 128 is [Equation 12]. 

Q3 = IEX128XAt = 2XQ0 (^8) 

It comes out. 

[01 70] On the other hand, the amount of injection charges by the actual emission current pulse 
influenced of the voltage drop is calculable as follows in approximation. 

[0171] Namely, the time slot of a node 2 = the amount of emission currents of 0 and 64,128 is set to leO, 
lel, and Ie2, respectively. Moreover, if the emission current between 0-64 changes between leO and lel 
linearly and the line top which connected between lel and Ie2 in a straight line is approximated between 
64-128 with what changing, the amount Q4 of emission charges between the time slots to 0-128 will be 
the sum of two trapezoid area of drawing 12 (b), i.e., [Equation 13]. 

04 = (IeO+Iel)X64X AtXO.5 

+ (Iel + le2)X64X AtXO.S ( 3t9 ) 

It is calculable by carrying out. 

[0172] On the other hand, ttie amount of amendments of a voltage drop was calculated as follows. 
[0173] The period which is equivalent to periods 1, 64-128 in the period equivalent to time slots 0-64 is 
defined as a period 2. 

[0174] When amending, only DC 1 is extended, the part of a period 1 is elongated by period l\ the part 
of a period 2 is extended by only DC 2, and I think that period T develops. 

[0175] Under the present circumstances, by being amended, each period shall become the same as QO of 
the above-mentioned [ the amount of emission charges ] by being alike. 

[0176] Moreover, although it could not be overemphasized that it changed by amending, the emission 
current of the start of each period and an end was assumed to be what not changing in order to simplify 
coxmt here. 

[0177] That is, for the first emission current of period T, the emission current of the end of leO and 
period V shall be [ the emission current of the end of lel and period T of the first emission current of lel 
and period 2' ] Ie2. 

[0178] Then, DCl is calculable like a formula. 

[0179] Moreover, DC2 is [Equation 14] by the same view. 

DC2 = ((2XlE-Iel-^Ie2) / (Iel+Ie2)) X 64 (iCl 0 ) 

It is calculable by carrying out. 

[0180] The magnitude of the location of a node 2 is [Equation 15] to the image data of 128 as a result. 
CData = DCl + DC2 ( 1 1 ) 

What is necessary is just to add as an amoimt of amendments. 

[0181] Drawing 13 is the example for which magnitude computed the amendment data to the image data 
of 192 fi*om the calculated amount of voltage drops. 

[0182] The amount Q5 of emission charges by the emission current pulse now expected when image 

data is 192 is [Equation 161. 
Q5 = IEX192XAt = 3XQ0 

It comes out. 

[0183] On the other hand, the amount of emission charges by the actual emission current pulse 
influenced of the voltage drop is calculable as follows in approximation. 

[0184] Namely, the time slot of a node 2 = The emission current at the time of Ie2 and time-slot =192 is 
set [ the emission current at the time of 0 / the emission current at the time of leO and time-slot =64 ] to 
Ie3 for the emission ciuxent at the time of lel and time-slot =128. The emission current between 0-64 
changes between leO and lel linearly, and the line top which connected between lel and Ie2 in a straight 
line is changed between 64-128. If the line top which connected between Ie2 and Ie3 in a straight line is 
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approximated between 128-192 with what changing, the amount Q6 of injection charges between the 
time slots to 0-192 will be three trapezoid area of drawing 13 (b), i.e., [Equation 17]. 

06 « (IeO+Iel)X64X AtXO.5 

+ (Iel.+ Ie2)X64XAtX0.5 (312) 
+ (Ie2+Ie3)X64X AtXO.6 

It is calculable by carrying out. 

[0185] On the other hand, the amount of amendments of a voltage drop was calculated as follows. 
[0186] The period which is equivalent to periods 2,128-192 in the period which is equivalent to periods 
1, 64-128 in the period equivalent to time slots 0-64 is defined as a period 3. 
[0187] As the same way as the point, after amending, only DC 1 is extended, the part of a period 1 is 
elongated by period T, only DC 2 is extended, the part of a period 2 is elongated by period 1\ and the 
part of a period 3 thinks that only DC 3 is extended and period 3' develops. 
[0188] Under the present circumstances, each period shall become the same as QO of the above- 
mentioned [ the amoimt of emission charges ] by being amended. 

[0189] Moreover, the emission current of the start of each period and an end was assumed to be what 
does not change before and after amendment. 

[0190] That is, for the first emission current of lel and period 1\ the emission current of the end of lel 
and period T shall be [ the first emission current of period T / the emission current of the end of leO and 
period T / the emission current of the end of Ie2 and period 3' of the first emission current of Ie2 and 
period 3* ] Ie3. 

[0191] Then, DCl and DC2 are calculable like a formula 7 and a formula 10, respectively. 

[0192] Moreover, about DC3, it is [Equation 18]. 

DC3 = ((2XIE-Ie2-Ie3) / tte2+Ie3)) X 64 3 ) 

It is calculable by carrying out. 

[0193] The amendment data CData which the magnitude of the location of a node 2 adds to the image 

data of 192 as a result are [Equation 19]. 

CData = DCl + DC2 + DCS (iCi 4 ) 

Then, it is good. 

[0194] The amendment data DC of the image data [ as opposed to the location of a node 2 as mentioned 
above ] 64, 1 28, 1 92 were computed. 

[0195] Moreover, since there was no effect of a voltage drop to the emission current though natural 
when pulse width is 0, amendment data set to 0 the amendment data CData which set to 0 and are added 
to image data. 

[0196] In addition, having calculated amendment data to discontinuous image data aims at reducing 
computational complexity like 0 and 64, 1 28, 1 92 in this way. 

[0197] That is, if same count is performed to all the image data of arbitration, very much, computational 
complexity will become large and the amount of hardware for calculating will become very large. 
[0198] On the other hand, there is an inclination for amendment data to also become large, so that image 
data is large in the location of a certain node. If the point and point near the image data that amendment 
data are akeady computed are interpolated by strai^t-line approximation by this in case the amendment 
data to the image data of arbitration are computed, it will be because computational complexity can be 
decreased sharply. In addition, this interpolation is explained in detail in explanation of a discrete 
amendment data-interpolation means. 

[0199] Moreover, image data in the location of all nodes if the same view is applied in the location of all 
nodes = 0 or 64,128,192 amendment data are computable. 

[0200] In this example, image data was able to ask also for amendment data from four points of 0 and 
64,128,192 by having calculated the amount of voltage drops of each time of day by having applied the 
degeneration model for the time slot to four points of 0 and 64,128,192. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/8/2004 



Page 16 of 24 



[0201] However, by taking fine still more spacing of the time amount which calculates a voltage drop 
with a degeneration model preferably, time amount change of a voltage drop can be treated more to a 
precision, and the. error of an approximation calculation can be reduced. 

[0202] In addition, what is necessary is just to calculate by standing on the view same in that case, and 
transforming a formula 4 - a formula 14. 

[0203] Image data [ in / to a certain input data / by the above-mentioned approach / the location of each 
node ] = when the amendment data to 0 and 64,128,192 were calculated discretely, the result shown in 
drawing 14 (a) was obtained. 

[0204] Image data [ in / to a certain input data / by the above-mentioned approach / in drawing 14 (a) / 
the location of each node ] = it is an example of the result of having calculated the amendment data to 0 
and 64,128,192 discretely. 

[0205] In addition, the discrete amendment data to the same image data were tied with the curve of a 

dotted line, and this drawing indicated them, in order to make drawing legible. 

[0206] (The interpolation approach of discrete amendment data) The amendment data computed 

discretely do not give the discrete amendment data in the horizontal position (train wiring number) of 

arbitration to the location of each node. Moreover, it is amendment data to the modulating signal of 

pulse width with which it has set in each node location, and shoes were beforehand set to it and . 

coincidence, and the amendment data to the pulse width of arbitration are not given. 

[0207] Then, artificers computed by interpolating the amendment data which computed discretely the 

amendment data which suited the modulating signal of the pulse width of the arbitration in each train 

wiring. 

[0208] Drawing 14 (b) is drawing having shown how to compute the amendment data of a pulse width 
modulating signal to pulse width Data in a location called x located between Node n and a node n+1. 
[0209] In addition, amendment data shall ahready be discretely calculated as a premise in the location Xn 
of Node n and a node n+1 , and Xn+1 . 

[0210] Moreover, pulse width Data shall take Dk of the pulse width by which amendment data are 
already computed discretely, and the value between Dk+1. 

[021 1] The amendment data CA of the pulse width Dk in a location x if it writes now CData [k] and [n] 
use the value of CData [k], [n], CData [k], and [n+1], and are [Equation 20] as follows by straight-line 
approximation. [ the amendment data of the pulse width Dk of Node n ] 

^. _ OpM-xjxCDataDJln] + U- Xn) X CData Mtn-Hl 

Xtt*l — Xn 

<ai 5) 

It is calculable. 

[0212] Moreover, the amendment data CB of pulse width Dk+1 in a location x are [Equation 21] as 
follows. 

^ (Xiifl-g) XCData[ k+l3[n] + (x-3&0 XCData[k+l][n-H3 

Xii*l — Xn 

(3*16) 



It is calculable. 

[0213] By carrying out straight-line approximation of the amendment data of CA and CB, the 
amendment data CD to image data Data in a location x are [Equation 22] as follows. 

_ CAX(Dk^i-Data) + CBX(Data-Dk) 
Dk*l - Dk 

It is calculable. 

[0214] As mentioned above, in order to compute the amendment data which suited the magnitude of an 
actual location or pulse width from discrete amendment data, it is easily calculable by the approach 
indicated to - (formula 15) (formula 17). 
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[0215] In the above, the calculation approach of amendment data has been explained. 
[0216] Thus, if the computed amendment data are added to image data, image data is amended and 
Pulse Density Modulation is performed according to the image data after amendment, deterioration of 
the image quality by the voltage drop which was a technical problem from the former can be reduced, 
and image quality can be raised. 

[0217] Moreover, by introducing approximation of degeneration-izing which has so far been explained, 
since the hardware for the amendment which was a technical problem from already can also reduction- 
ize computational complexity, it has the outstanding merit that it can constitute from very small-scale 
hardware. 

[0218] In the above, the amendment approach of the image data in this operation gestalt was explained. 
[0219] (The whole system and fimctional description of each part) Next, hardware of the image display 
device which contained the amendment data calculation means in this operation gestalt is explained. 
[0220] Drawing 15 is the block diagram showing the outline of the circuitry. In drawing display-panel 
[ of drawing 1 ], Dxl-DxM, and Dxr - DxM' 1 The potential supply terminal of scan wiring of a display 
panel, A high-pressure-distribution terminal for Dyl-DyN to impress the potential supply terminal of 
modulation wiring of a display panel between a face plate and a rear plate, and for Hv impress 
acceleration voltage. In Va, a high voltage power supply and 2 a synchronizing signal separation circuit 
and 4 for a scanning circuit and 3 A timing generating circuit, A conversion circuit for 7 to change a 
YPbPr signal into RGB by the synchronizing separator circuit 3, As for a pulse-width-modulation means 
by which in 1 7 the shift register for the image data of one line and 6 output the latch circuit for the 
image data of one line to modulation wiring of a display panel, and, as for 8, the reverse gamma 
processing section and 5 output a modulating signal, and 12, an adder and 14 are amendment data 
calculation means. 

[0221] Moreover, in this drawing, the image data of RGB parallel with which R, G, and B performed the 
input image data of RGB parallel and reverse gamma transform processing to which Ra, Ga, and Ba are 
mentioned later, the image data to which parallel serial conversion of the Data was carried out by the 
data array transducer, the amendment data by which CD was computed with the amendment data 
calculation means, and Dout are the amended image data by adding amendment data to image data with 
an adder. 

[0222] (A synchronizing separator circuit, timing generating circuit) The image display device of this 
operation gestalt can display both NTSC, television signals, such as PAL, SECAM, and HDTV, VGA 
that is the output of a computer. 

[0223] By drawing 15 , in order to simplify drawing, only the HDTV method is indicated. 
[0224] The video signal of a HDTV method separates synchronizing signals Vsync and Hsync by the 
synchronizing separator circuit of 3 first, and supplies them to a timing generating circuit. The video 
signal detached a synchronized part is supplied to a RGB conversion means. Non-illustrated a low pass 
filter, an A/D converter, etc. are formed in the interior of a RGB conversion means at everything but the 
conversion circuit from YPbPr to RGB, YPbPr is changed into a digital RGB code, and the reverse 
gamma processing section is supplied. 

[0225] (Timing generating circuit) A timing generating circuit is a circuit which builds in the PLL 
circuit, generates the timing signal which synchronized with the synchronizing signal of various image 
sources, and generates the timing signal of each part of operation. 

[0226] As a timing signal which the timing generating circuit 4 generates, there is Tscan which controls 
the clock Pwmclk for the control signal Dataload for latching data to a latch circuit 6, the Pulse-Density- 
Modulation start signal Pwmstart of the modulation means 8, and Pulse Density Modulation and 
actuation of a scanning circuit 2 from Tsft which controls the timing of a shift register 5 of operation, 
and a shift register. 

[0227] (Scanning circuit) A scanning circuit 2 and T are circuits which output the selection potential Vs 
or the non-choosing potential Vns to the connection terminals Dxl-DxM, in order to scan the display 
panel of one line at a time sequentially at a 1 horizontal-scanning period ( drawing 16 ). 
[0228] A scanning circuit 2 and 2* are circuits which perform a sequential change and a scan for chosen 
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scan wiring for every 1 level period synchronizing with timing signal Tscan from the timing generating 
circuit 4. 

[0229] In addition, Tscan is a timing signal group made from a Vertical Synchronizing signal, a 
Horizontal Synchronizing signal, etc. 

[0230] A scanning circuit 2 and T consist of M switches, shift registers, etc., respectively, as shown in 
drawing 16 . As for these switches, it is desirable that a transistor and FET constitute. 
[023 1] In addition, in order to reduce the voltage drop in scan wiring, as shown in drawing 15 , it is 
desirable [ a scanning circuit ] to connect with the both ends of scan wiring of a display panel, and to be 
driven from both ends. 

[0232] On the other hand, this invention is effective even when the scanning circuit is not connected to 
the both ends of scan wiring, and it can be applied only by changing the parameter of (a formula 3). 
[0233] (Reverse gamma processing section) CRT is equipped with the luminescence property (it is 
henceforth called reverse gamma characteristics) of the 2.2nd [ about ] power to the input. 
[0234] Such a property of CRT is taken into consideration, and when it displays on CRT, generally an 
input video signal is changed according to the gamma characteristics of the 0.45th power so that it may 
become a linear luminescence property. 

[0235] On the other hand, since the display panel of the image display device of this invention has the 
almost linear luminescence property to the die length of impression time amount when becoming 
irregular by the impression time amount of this driver voltage not using the modulation by the peak 
value of the driver voltage impressed to an electron emission component, it needs to change an input 
video signal based on reverse gamma characteristics (it is henceforth called reverse gamma conversion). 
[0236] The reverse gamma processing section indicated to drawing 15 is the block for carrying out 
reverse ganmia conversion about an input video signal. 

[0237] The reverse gamma processing section of this operation gestalt constituted the above-mentioned 
reverse gamma transform processing by memory. 

[0238] It constituted by using 8 bits of addresses, and the memory of 8 bits of data the whole color, the 
reverse gamma processing section having made 8 bits the number of bits of video signals R, G, and B, 
and having used as 8 bits the nimibef of bits of the video signals Ra, Ga, and Ba which are tiie outputs of 
the reverse gamma processing section similarly ( drawing 17 ). 

[0239] (Data array transducer) the data array transducer 9 — RGB ~ it is the circuit which carries out 
parallel serial conversion of Ra, Ga, and Ba which are a parallel video signal according to the pixel array 
of a display panel. The configiu-ation of the data array transducer 9 consists of the FIFO (First In First 
Out) memory 2021R, 2021G, and 2021B and the selectors 2022 for RGB each color of every, as shown 
in drawing 18 . 

[0240] although not illustrated in this drawing - a FIFO memory — the memory of a several words level 
pixel ~ two, the object for odd lines, and the object for even lines, — having **** . When image data 
of the oddth line are inputted, while data are written in FIFO for odd lines, the image data accumulated 
in the horizontal scanning period in front of [ of the FIFO memory for even lines ] one is read. 
[0241] When image data of the eventh line are inputted, while data are written in FIFO for even lines, 
the image data accumulated in the level period in front of [ of the FIFO memory for odd lines ] one is 
read. 

[0242] According to the pixel array of a display panel, parallel serial conversion of the data read from 
the FIFO memory is carried out by the selector, and they are outputted as serial image data SData of 
RGB. Although not indicated for details, it operates based on the timing control signal from the timing 
generating circuit 4. 

[0243] (Adder 12) An adder 12 is a means to add the amendment data CD and image data Data from an 
amendment data calculation means. By adding, amendment is performed and image data Data is 
transmitted to a shift register as image data Dout. 

[0244] (Delay circuit 19) Image data SData to which rearrangement was performed by the data array 
transducer is inputted into the amendment data calculation section and a delay circuit 19. Amendment 
data assistant Mabe, the amendment data calculation section, computes the amendment data CD which 
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suited them with reference to the horizontal position information x from a timing control circuit, and the 
value of image data SData. 

[0245] A delay circuit 19 is a means by which it is delayed so that the amendment data corresponding to 
it may be correctly added to image data, in case it is prepared in order to absorb the time amount 
conceming amendment data calculation, and amendment data are added to image data with an adder 12. 
This means can be constituted by using a flip-flop. 

[0246] (A shift register, latch circuit) With a shift register 5, from a serial data format, serial/parallel 
conversion of the image data Dout which is amendment data assistant Mabe's output is carried out to the 
parallel image data IDl-IDN for every modulation wiring,'and it is outputted to a latch circuit. In a latch 
circuit, just before 1 level period is started,. the data from a shift register are latched by timing signal 
Dataload. The output of a latch circuit 6 is supplied to a modulation means as parallel image data Dl- 
DN. 

[0247] In addition, with this operation gestalt, image data IDl-EDN, and Dl-DN were taken as 8-bit 
image data, respectively. Such timing of operation operates based on the timing control signals TSFT 
and Dataload from the timing generating circuit 4 (it illustrates to drawing IS ). 
[0248] (Detail of a modulation means) The parallel image data Dl-DN which is the output of a latch 
circuit 6 is supplied to the modulation means 8. 

[0249] Modulation means are an PWM counter and the Pulse-Density-Modulation circuit (PWM circuit) 
equipped with the comparator and the switch (this drawing FET) for every modulation wiring, as shown 
in drawing 19 (a). 

[0250] The relation of the output pulse width of face of image data Dl-DN and a modulation means has 
a linear relation like drawing 19 (b). 

[0251] Three examples of an output wave of a modulation means are shown in this drawing (c). 
[0252] In this drawing, a wave in case the input data to a modulation means of a wave in case the input 
data to a modulation means of an upper wave is 0, and a central wave is 128, and a lower wave are 
waves in case the input data to a modulation means is 255. 

[0253] In addition, in this example, the number of bits of the input data Dl-DN to a modulation means 
was made into 8 bits (although tfiere is a part indicated that the modulating signal of the pulse width 
equivalent to a 1 horizontal-scanning period is outputted in the still more nearly above-mentioned 
explanation when the input data of a modulation means is 255). as [ a detail ] shown in this drawing (c), 
the period which is not driven after falling, before [ very short ] a pulse starts, although it is time amount 
is established, and timing-allowances are given. . 

[0254] Drawing 20 is a timing chart which shows actuation of the modulation means of this invention. 
[0255] In this drawing, the synchronous clear signal of an PWM counter and Pwmclk of the Horizontal 
Synchronizing signal with which Hsync expresses the beginning of 1 horizontal-scanning period, the 
input signal to the train 1 of the modulation means of the above-mentioned [ Dataload / the load signal 
to a latch circuit 6, and Dl-DN ] - N, and Pwmstart are the clocks of an PWM counter. Moreover, XDl- 
XDN express the output of the 1st - the Nth train of a modulation means. 

[0256] If 1 horizontal-scanning period starts as shown in this drawing, a latch circuit 6 will transmit data 
to a modulation means while latching image data. 

[0257] If a count is started based on Pwmstart and Pwmclk and counted value is set to 255 as shown in 
this drawing, an PWM counter will stop a counter and will hold counted value 255. 
[0258] The comparator formed for every train compares the counted value of an PWM counter with the 
image data of each train, when the value of an PWM counter is more than image data. High is outputted, 
and the other period outputs Low. 

[0259] The output of a comparator is connected to the gate of the switch of each train, the switch of ON 
and the bottom (GND side) serves as [ the output of a comparator / the switch of this drawing bottom 
(VPWM side) ] OFF, and the period of Low makes modulation wiring potential VPWM. 
[0260] Conversely, while the switch of this drawing bottom tums [ the output of a comparator ] off the 
period of High and a lower switch tums on, potential of modulation wiring is made into GND potential. 
[0261] The Pulse-Density-Modulation signal which a modulation means outputs in each part operating 
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as mentioned above serves as a wave with which the standup of a pulse as shown in Dl, D2, and DN of 

drawing 20 synchronized. 

[0262] (Amendment data calculation means) An amendment data calculation means is a circuit which 
computes the amendment data of a voltage drop by the amendment data calculation approach mentioned 
above. An amendment data calculation means consists of two blocks, the discrete amendment data 
calculation section and amendment data assistant Mabe, as shown in drawing 21 . 
[0263] In the discrete amendment data calculation section, it is a means to compute the amount of 
voltage drops from the inputted video signal, and to calculate amendment data discretely from the 
amount of voltage drops. In order that this means may decrease computational complexity and the 
amount of hardware, it introduces the concept of the above-mentioned degeneration model, and 
computes amendment data discretely. 

[0264] The amendment data computed discretely are interpolated by amendment data assistant Mabe, 
and the amendment data CD which suited the magnitude of image data and its level display position x 
are computed. 

[0265] (Discrete amendment data calculation section) Drawing 22 is the discrete amendment data 
calculation section for computing the discrete amendment data of this invention. 
[0266] In this drawing the number count means of lightings, and 101 a- 1 Old lOOa-lOOd Each block. The 
table memory for memorizing the parameter aij which indicated the register group which stores the 
number of lightings in each time of day, and 102 by CPU, and indicated 103 by the formula 2 and the 
formula 3, A temporary register for 104 to store a count result temporarily, the program memory in 
which, as for 105, the program of CPU is stored. The table memory the translation data from which 112 
changes the amount of voltage drops into the amount of emission currents was indicated to be, A 
register group for the table memory the current value IFi which 111 mentions later was indicated to be, 
and 106 to store the coimt result of the discrete amendment data mentioned above. The number coimt 
means of marks-total LGTs of the sum total of the number [ in / in lOOe / each block of each time of 
day ] of lightings and 1 01 e are the register groups for storing the resuU (the number of marks-total LGTs 
in each time of day) of number count means of marks-total LGTs lOOe. 

[0267] The number count means lOOa-lOOd of lightings consist of comparators, adders, etc. which were 
indicated to this drawing (b). Video signals Ra, Ga, and Ba are inputted into comparator 107 a-c, 
respectively, and are serially compared with the value of Cval. 

[0268] The comparison of Cval and image data is performed, and if the image data of comparator 107 a- 
c is larger. High is outputted, and if small, it will output Low. 

[0269] The output of a comparator is mutually added by adders 108 and 109, adds for every block with 
an adder 110 fiirther, and stores the addition result for every block in register group 101 a-d as the 
number of lightings for every block. 

[0270] 0 and 64,128,192 are inputted into number count means of lightings 100 a-d as a compound 
value Cval of a comparator, respectively. 

[0271] As a result, number count means of lightings 100a counts the number of the larger image data 
among image data than zero, and stores the grand total for the block of every in register 101a. 
[0272] Similarly, number count means of lightings 100b counts the number of the larger image data 
among image data than 64, and stores the grand total for the block of every in register 101b. 
[0273] Similarly, number coimt means of lightings 100c counts the number of the larger image data 
among image data than 128, and stores the grand total for the block of every in register 101c. 
[O274] Similarly, the lOOd of the number count means of lightings counts the number of the larger 
image data among image data than 192, and they store the grand total for the block of every in register 
lOld. 

[0275] Moreover, number count means of marks-total LGTs lOOe is the ahnost same configuration as 
number count means of lightings 100a, and stores the grand total (the number of marks-total LGTs in 
each time of day) of a whole block in register lOle about the image data corresponding to each time of 
day. 

[0276] The number opposite current value property of marks-total LGTs shown in drawing 7 was used 
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for the current value IFi stored in the table memory 3(111) here. That is, the current value at the time of 
making a whole block turn on equally by convergence count beforehand was acquired in approximation, 
and the number of marks-total LGTs was stored for the result as the address. 
[0277] If it number[ of lightings ]-counts for every block and every time amount as mentioned above, 
CPU reads the parameter table aij stored in the table memory 103 at any time, reads a current value IFi 
from the table memory 3(111) with reference to the number of marks-total LGTs, calculates the amount 
of voltage drops according to a formula 2 - a formula 5, and stores a count result in a temporary register 
104. 

[0278] In this example, the smn-of-products calculation function for calculating a formula 2 smoothly to 
CPU was prepared. 

[0279] As a means to realize the operation mentioned to the formula 2, you may not perform a sum-of- 
products operation by CPU, either, for example, the count result may be put into memory. 
[0280] That is, a lighting condition may be considered as an input and memory may be made to 
memorize the amount of voltage drops of each node location to all the input configxirations considered. 
[0281] While count of the amount of voltage drops was completed, from the temporary register 104, 
CPU read each time amount and the amount of voltage drops of each block, with reference to a broth 
and the table memory 2(112), changed the amount of voltage drops into the amount of emission 
currents, and computed discrete amendment data according to the formula 5 - the formula 10 or the 
formula 1 1 - the formula 17. The calculated discrete amendment data were stored in the register group 
106. 

[0282] Since capacity of the table memory 3 (1 1 1) is lessened as mentioned above, this invention can be 
carried out, even if it lessens the effective digit count (number of bits) of the number of marks-total 
LGTs and realizes. 

[0283] As an example, 8 bits of high orders of the number of marks-total LGTs with modulation wiring 
of 1280x3 of a panel were made into the address line of the table memory 3(111), and the 
approximation calculation was performed. Also in this case, the image has been displayed good. 
[0284] The same effectiveness was acquired even if it used the several pairs lighting current value 
property shown in drawing 8 for the current value IFi stored in the table memory 3 (1 1 1) as other 
approaches. Namely, the number of modulation wiring in which N2 and block 3 contain the nximber of 
modulation wiring in which Nl and block 2 contain the number of modulation wiring in which NO and 
block 1 contain the number of modulation wiring which block 0 contains is set to N3. XO (XO is the 
integer of 0 to NO) and the number of lightings of block 1 XI (XI is the integer of 0 to Nl), [ the 
number of lightings of block 0 ] X2 (X2 is the integer of 0 to N2) and the number of hghtings of block 3 
memorize [ the number of lightings of block 2 ] in memory in quest of all of the data of IFO, IFI, IF2, 
and IF3 at the time of X3 (X3 is the integer of 0 to N3). 

[0285] The value which shows IFO, IFI, IF2, and IF3 by considering as an input XO, XI, X2, and X3 
which are a value according to a picture signal by this was able to be outputted from memory. At this 
time, number count means of marks-total LGTs lOOe and register county 1 01 e do not have the need. 
[0286] In this case, although there is a merit whose error decreases compared with the approximation 
property acquired from the former number of marks-total LGTs, the capacity which table memory takes 
will increase. 

[0287] Since capacity of the table memory 3 (1 1 1) is lessened as mentioned above, this invention can be 
carried out, even if it lessens the effective digit count (number of bits) of the niunber of lightings for 
every block and realizes. 

[0288] For example, when modulation wiring is divided into 4 blocks, it is checking that hardware is 
reducible by making the number of lightings of each block into 2 bits of high orders, inputting a total of 
8 bits as the address line of memory, and calculating the current value for every block by the table 
memory 3 (111). 

[0289] In addition, a voltage drop DV or the amount le of emission currents may be adopted as 
information stored in the table niemory 3 (1 1 1). In this case, there is a merit that the translation table 
from IF to le can be excluded. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/8/2004 



Page 22 of 24 



[0290] (Amendment data assistant Mabe) Amendment data assistant Mabe is a means for computing the 
location (horizontal position) where image data is displayed, and the amendment data which suited the 
magnitude of image data. By interpolating the amendment data computed discretely, this means 
computes the amendment data corresponding to the display position (horizontal position) of image data, 
and the magnitude of image data. 

[0291] Drawing 23 is drawing for explaining amendment data assistant Mabe. 

[0292] In this drawing, 123 is a decoder for determining node number [ of the discrete amendment data 
used for interpolation ] n, and n+1 from the display position (horizontal position) x of image data, and 
124 is a decoder for determining k of a formula 15 - a formula 17, and k+1 from the magnitude of image 
data. 

[0293] Moreover, selectors 125-128 are selectors for choosing discrete amendment data and supplying a 
straight-line approximation means. 

[0294] Moreover, 120-122 are the straight-line approximation means for performing straight-line 
approximation of - (formula 17), respectively (formula 15). 

[0295] The example of a configuration of the straight-Une approximation means al20 is shown in 
drawing 24 . Generally, a subtractor, an integrator, an adder, a divider, etc. can constitute a straight-line 
approximation means so that it may be expressed with the operator of - (formula 15) (formula 17). 
[0296] However, there are a train wiring number between the nodes and nodes which compute discrete 
amendment data desirably, and a merit that hardware can be constituted very easily if it constitutes so 
that spacing (namely, time interval which computes a voltage drop) of the image data which computes 
discrete amendment data may become the exponentiation of 2. If they are set as the exponentiation of 2, 
in the divider shown in drawing 24 , Xn+l-Xn serves as a value of the exponentiation of 2, and should 
just carry out a bit shift. 

[0297] It is necessary not to dare produce a divider that what is necessary is to shift the addition result of 
an adder by the multiplier of a exponentiation, and just to output it if the value of Xn+l-Xn is a value 
which is an always fixed value and is expressed with the exponentiation of 2. 
[0298] Moreover, while becoming possible to produce decoders 123-124 simply by making into the 
exponentiation of 2 spacing of the node which computes discrete amendment data also in parts other 
than this, and spacing of image data, it has very many merits that the operation currently performed with 
the subtractor of drawing 24 can be transposed to an easy bit operation etc. 

[0299] In the above, artificers have so far explained the image display device of this invention equipped 
with the amendment circuit of a voltage drop examined wholeheartedly. 

[0300] Thus, by adding the computed amendment data to image data with an adder 12, the effect of the 
voltage drop in a display image can be reduced, and it is very desirable. 

[0301] Moreover, there was effectiveness which was [ constitute / hardware small-scale in hardware ] 
excellent. 

[0302] (Timing of each part of operation) The timing chart of the timing of each part of operation is 
shown in drawing 25 . 

[0303] In addition, the clock which created Hsync with the Horizontal Synchronizing signal and created 
DotCLK from Horizontal Synchronizing signal Hsync by the PLL circuit in a timing generating circuit 
in this drawing, The digital image data from an input change circuit and Data R, G, and B The image 
data after data array conversion, A shift clock for the image data and TSFT by which voltage drop 
amendment was performed to Dout to transmit image data Dout to a shift register 5, A load pulse for 
Dataload to latch data to a latch circuit 6, the start signal of the Pulse Density Modulation of the above- 
mentioned [ Pwmstart ], and a modulating signal XDl are examples of the Pulse-Density-Modulation 
signal supplied to the modulation wiring 1 . 

[0304] With initiation of 1 level period, the digital image data RGB are transmitted from an input 
change circuit. If the image data inputted is expressed with R_I, G_I, and B_I, they will have image data 
stored and will be outputted as digital image data Data_I in the horizontal scanning period I+l during 1 
level period in the horizontal scanning period I to compensate for pixel arrangement of a display panel 
by the data array conversion circuit 9 in this drawing. 
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[0305] R_I, G_I, and B_I are inputted into an amendment data calculation means in the horizontal 
scanning period I. With this means, the number of lightings mentioned above is counted and the amount 
of voltage drops is computed with termination of a count. 

[0306] After the amount of voltage drops is computed, discrete amendment data are computed and a 
calculation result is stored in a register. 

[0307] It moves at a scan period I+l, and synchronizing with image data Data_I in front of 1 horizontal- 
scanning period being outputted, with an amendment data-interpolation means, discrete amendment data 
are interpolated and amendment data are computed from a data array transducer. The number conversion 
of gradation is immediately performed to the interpolated amendment data by the number transducer 1 5 
of gradation, and they are supplied to an adder 12. 

[0308] In an adder 12, sequential addition of image data Data and the amendment data CD is carried out, 
and amended image data Dout is transmitted to a shift register. According to Tsft, a shift register 
performs serial parallel conversion and outputs the parallel image data IDl-IDN to a latch circuit 6 while 
it memorizes image data Dout for a 1 level period. A latch circuit 6 latches the parallel image data IDl- 
IDN from a shift register according to the standup of Dataload, and transmits the latched image data Dl- 
DN to the Pulse-Density-Modulation means 8. 

[0309] The pulse- width-modulation means 8 outputs the pulse width modulating signal of the pulse 
width according to the latched image data. As a result, to the inputted image data, the pulse width which 
a modulation means outputs is overdue by 2 horizontal-scanning period, and is displayed in the image 
display device of this operation gestalt. 

[0310] When an image is displayed with such an image display device, the amount of voltage drops in 

scan wiring which was a technical problem from the former can be amended, degradation of the display 

image resulting from it can be improved, and a very good image can be displayed. 

[031 1] Moreover, by interpolating and asking for it, amendment data can be made to calculate very 

simply between the points and points which computed amendment data discretely and were calculated 

discretely, and it has the effectiveness which was very excellent — it is realizable by fiuther very easy 

hardware. 

[0312] (2nd operation gestalt) With the 2nd operation gestalt, it considered as the configuration shown 
in drawing 26 . In this drawing the number coimt means of lightings, and lOla-lOld lOOa-lOOd Each 
block. The table memory for memorizing the parameter aij which indicated the register group which 
stores the number of lightings in each time of day, and 102 by CPU, and indicated 103 by the formula 2 
and the formula 3, A temporary register for 104 to store a count resuU temporarily, the program memory 
in which, as for 105, the program of CPU is stored, The table memory the translation data from which 
1 12 changes the amoimt of voltage drops into the amount of emission currents was indicated to be, A 
register group for 106 to store the count result of the discrete amendment data mentioned above. The 
number count means of marks-total LGTs of the sum total of the number [ in / in lOOe / each block of 
each time of day ] of lightings and 1 01 e are the register groups for storing the result (the number of 
marks-total LGTs in each time of day) of nxxmber coimt means of marks-total LGTs lOOe. 
[0313] When every block and the number of lightings for every time amount counted, CPU computed 
the current value DF by the approximation calculation, and considered it as the configuration which 
stores a result in a temporary register 104. 

[0314] The approximate expression used for an approximation calculation was acquired by f (sn) by 
setting the number of marks-total LGTs to sn from the property in drawing 8 . 
[0315] As mentioned above, the approximation of fimction of the plot of the graph of the number 
opposite current characteristic of marks-total LGTs when all blocks shown by drawing 7 light up equally 
is carried out, and it is good also as f (sn). 

[0316] Moreover, as mentioned above, when there is much modulation wiring, it is good also 
considering the number of marks-total LGTs which lessened the effective digit count as an input of a 
function. 

[0317] In this example, the sum-of-products calculation function for calculating a formula 1 - a formula 
3 smoothly to CPU was prepared. 
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[0318] While the approximation calculation was completed, CPU read each time amount and IF of each 
block, it calculated the voltage drop by having followed with reference to table memory (103) (formula 
2), changed it into the amount of emission currents from the temporary register 104 with reference to the 
table memory 2(112), and computed discrete amendment data according to formulas 4-14. 
[0319] The calculated discrete amendment data were stored in the register group 106. 
[0320] The number of modulation wiring in which N2 and block 3 contain the number of modulation 
wiring in which Nl and block 2 contain the number of modulation wiring in which NO and block 1 
contain the number of modulation wiring which block 0 contains as other approaches is set to N3. XO 
(XO is the integer of 0 to NO) and the number of lightings of block 1 XI (XI is the integer of 0 to Nl), 
[ the number of lightings of block 0 ] The number of lightings of block 2 determines the function which 
X2 (X2 is the integer of 0 to N2) and the number of lightings of block 3 approximated beforehand in 
quest of [ all ] the data of IFO, IFl, IF2, and IF3 at the time of X3 (X3 is the integer of 0 to N3). 
[0321] This function is set to £D (XO, XI, X2, X3), fl (XO, XI, X2, X3), £2 (XO, XI, X2, X3), and f3 
(X0,X1,X2, X3). 

[0322] And the current values IFO, IFl, IF2, and IF3 of each block are calculated from the niunber of 
lightings of each block (XO, XI, X2, X3). By this approach, number count means of marks-total LGTs 
1 OOe and register county 1 01 e do not have the need. 

[0323] In this case, although there is a merit whose error decreases compared with the approximation 
property acquired from the former number of marks-total LGTs, the formula of a function becomes 
complicated (a condition reason etc. increasing), 

[0324] As mentioned above, in order to simplify the formula (a condition reason etc. increasing) of a 
function, this invention can be carried out, even if it lessens the effective digit coimt (number of bits) of 
the number of lightings for every block and calculates with an approximation function. 
[0325] 

[Effect of the Invention] As explained above, this invention has improved degradation of the display 
image by the voltage drop on scan wiring which was a technical problem from the former. 
[0326] Moreover, by having introduced some approximation, the amount of amendments of image data 
for amending a voltage drop could be calculated easily, and tiiere was effectiveness which was very 
excellent - it is realizable by very easy hardware. 
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[0049] HvllBffiJg^T&D^^-'W-^y^ 1 00 
9lcSaWl::85iK$nTt^5. Hvig^tSiaEtBiiO 
•f-^rt UTT'u—h 1 00 st^a:-;^:/^- 
H 0 0 7<oHicil5®Ei5Biini$it5, 
[0050] *lllfijg<i-ciiei±o i 5 JiS^^^^/KO 

[00 5 1] (mmmmmtktam^oii^m $tm&mm 

ftffljg^ll, ia3(DJ:5'i (»cffl®«EI e) *|- (Ig^-Rl 

aoiaEvf) isaif m^-nmi f) *f (^^bj 

JDOfSEEVf) !RH4Sr^r-t-5. 4*5, ftfflSJtt I ell*^ 
1188 1 f lctt;'<-C«U</h$<, l^-K«-CI2;T^-r50 
;^fflJi-Cfc5fc*, 2*:«^^7 7ll«->!r||7i:.5R«-eE 

[0 0 5 2] m-lc, *>5«flE (mSrBSffiaffiV t h 
tPfiJ) iiliOfiJESrlR^lcBiin-rit^ailctttiimifE 

1 eimiia-ri>i>K -^r, HtSOflEV t hj|5SS<DffiflE-e 
llttmttaEl eti\itA,i;itklti^*ltl:^\ 

[0 0 5 3] i-Zito*), ScttlBiKl elCliUT, W?S* 



[0 0 5 4] *ytf5-|C, «cfflia«ftl e IliR^lrPniOi- 
f ictfeff L.r2{t-r5fcs!), «J1V f Sr-pT^r 
5 w tic J: 9. JScW«SEl e S Sr©J«l-Ct 

[0055] *fcfS=lc, ftSfffi«^llSii«lS«ttSr 
*U-cv^5fc*, Sffv f <0Sian^raic:j:»)«tWt8JfEi 

[0056] £il±<D J: 5 <e#ttS:*-rsfc*, Sffifi^ 
SiJtffllR-?- Sr«^8?Hlc»acffl t ^ S r t Srifiig* b 11 

[0 0 5 7] 0!lx.ll, lallc^UfcS^^^'^>'^iS^II^■'fc 
iB»«^$IEI-*JV^r, fB-««FttSrfiJffl-r*t«, «^ 

fc*), ffifiSf roig^-(c(l^M(0»jWS(ci£;CTHfflS 

[0 0 5 8] m-W«fttS:fiJffl1-5ri:lwJ:«3, 
*^-CBJap-ri«EV f IC J; t) , «)tft:<0«3t»«i^fil 
ffll1-5::i:ist?t, B^S^SrtrJr iiSpTlgrfc*, 

[0 0 5 9] HZro^ttSrfiJffl-rSwilci*), 
5S{^lr«EV £ SrHJaJ-rsNrMlJ: J: 9 , «Jt*o»3t«F 

5, 

[0 0 6 0] *5swoii«is^»s-eiis^/-«^>'KDm 

^ If- A<ofiS:±I5lB Hro^^ttSrfflv >-C3EBI Srfi'o fc. 

[006 1] (S^v^•^>'^<DKl!):&ffi) @ 4 ^:fflv^■C* 
»M<oa/T^/-<^/KOE«i:*rife*A{*:WlcSieg-rs. 

[0 0 6 2] @4ri;^%9^0%^/^*^/i'$rllSlliL&BSlc 

itS£«li&r/XllGill<7}it£fti|ia«ie'?-ic^;(ni uyi:e(fi:<Q 

[0 0 6 3] Tk^itSSSraillifiKOl^^-feyW 
Sr»3tS*5«Mi:i-«. i ffBwf^-fe/i'SrSIJt^-e- 
Sfcftlcil, i?TaojtsEiisrs*?*tiet u ^-om 
EEeui^jg^D X i \zm^n.m s srBio-rs, ^ 

ti&l^®*SEiS<Offlffi«i^^Dxk (k = l, 
2, . . . N, ffibk^i) ll#^S9{4^ffit U 

[0 0 6 4] *09-Ctt, StpSttSr^'^i^Kflltt (GN 

D) tu sK«<ar^s]pmffi<t9'(>^<'^m(a:tu b. 

EVSEL©i|£^J't Ufc, .toT, Vsll-0. 5VS 
EL-C&5. *fc#fS«eiiVn sIlGNDt Ufc. 

[0 0 6 5] ^it^wsmntmis^i^m-i^iti. imiR 
^!P£tl(cP^A3-t&m£ES<itll:i^7^<oxpsielm 

JEMtSill Vpwm I j#i(OXS9£itllc^i»g 
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[0066] *Sll6Jgffi-eii, Vmvp wmroffiH+ 
0. 5VSELicH:;eufco 

[00 6 7] gffie^aifetillS^tt, E 3 »C/T% tfc J; 5 
[00681 /iJSVSELIiiaffV t h^JiaSlOT^I-J: 

0. 5VSELJ:9 t:*c#<'i5<t*i^o, 

(0 0 6 91 rofcfe. ^S^^mttVn sASHliW^FixT 

(00701 *fc|^CJ;5J-. /Vw;^B3ESB¥S<om;^ 

^cDiS5KlcBJ»D3Fix5faflEtt I V s I -CfcafcA, 
(00 7 11 jSJ^mv s a5H]SD$ttfc^*ia»±w^ 
pwm-efc5»IM (m H" ©JBHtlif*) 

#5. 

(00721 *lllifiJgffiro®&^^^E«:, cro i 5 
*. 

(0 0 7 31 (*^tia^S:c?<o®JI|i*TlJ:o^^T) r::-e 

mSEttOS V S E L ^^;()a L 1 0 0 m ASS 
(0 0 7 51 rcOfc*. fe5*¥jtSE»KlC*5V^TS« 

(0 0 7 61 U*»U fcaTKsPjfeSEWrat-^l^T, 99i 



9t(r)nm.tmxtz>it>i). ia;gfto^siii«i oomA~ 

(0 0 7 71 3fe3lEfiBll±tSmil*T*s«^-mtf. 

(0 0 7 81 SS^iifttUT, E5 (a) Ic 

(0 0 7 91 -J-Stl^ErotTLS:KW)-t-5IR(c:«, 

(0 0 8 01 — maofrL' lS:ffiffi)1-?)K(-»l> 1^ 

(0 0 8 1 1 iOiptc, l^ipy-O-rtwHIfef— 
0 5 (a) roj:5*+^^^^-V«r^^t-5l5 

ictii^E (b) (oi,ofimmmm^f\.xi,%^x\^ 

(00821 r ©a*tt+'#^^*^'-V|C|S5 h<0 

(0 0 8 31 *e)t«jft<ert»c, nm»T<oiz 

¥it3iE^ Wro ■f'T? t^fb-tittKSrl^o TV ^ 5„ 
(00841 '■«/^^^i3^il^i^i4^ 0 4 Id^ Ufc J; p »c 

(00851 UfcA$oTifeaEEII±li»±-r5tSflEP*T 

(00861 /</i';^<iXBi«*ttSIB<o 1 Plfiii-ffiSi- 

(00871 £i±, ifeSBa»lc*J»t5mffi|!*TlCov>-C 
(00881 («EE|i$T<0»-|F;&ife) 
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(0 0 8 9] L*»U. *»IK«<tp/ili»S*ga<OS 

100 901 rci-e. 5IW^e>A5BJEP»T©ttWSrfTo 
[00 9 11 i ) -*¥=fe3£»ill8<0*>*R^;fii^-*5^^T 

(0 0 9 21 i i) faE|S*T<0:*:#$HS^iilfelcj;-o 

*>, ia4(Dj;5*ffiS!i;&ffi-Cttl7k¥*3g»IW<^)4'-CS 
(0 0 9 31 ^■r-C^W#P)l4x ±j!fitytJ:5''i4$««: 

ofco 

(0 0 9 41 t-f. i) Ol^iSa^b. S)5^;^0«ffi|S* 

(0 0 9 51 i i) Ji:*lffc4*«A»e), 

(0 0 9 61 *flcttlctt«T-CSiig-r5«ji*7'/wjcJ: 

XoX. «ffiP*T<DI^IW3g^kSr«lBS«i»ci^JB!ltfc. 
(00971 (liii^v^/H;: J: 5®E»TOtH?) @ 6 

(0 0 9 81 I^St?HiaS:fB5B&^bi--5fc», SS^^ixfc 

(0 0 9 91 v^*. -*¥jfe2»!M<0«»'WS>'5«FS3-C*> 
(•f-i'ih>*>^K^®(^ffl;^AS'H'-Oi!)S*\ 'L'-CfcS 

(0 10 01 wCO;^fl•«ffi^C*$V^■C> «-«KEIIA»e>ii 
9l$*v^itS£tl^tvi&tr%'7'QiKSr I f i ( i = 
1. 2. . . . N. itt^JS^) t)t^-f5. 

(0 1 0 11 I^HC^i-J:5t. n*o3CBlEill 



(0 10 21 'S-*<oy^y^'<0:^#^a:HI-*3V^r 
6. 

(0 1 0 31 *«a|-C»47'ny^'OiEISLfl[EJ-. /-KO 
~ y - K 4 <D 5 oo / - K SrK:£ t fc. 
[0 10 41 06 (b) fl«gig*7'/vSrSiM1-ifc«)0 

[01051 Wkr^f )VX\^Wi^ ( a ) O 1 ^ o 5/ ^' (C 

[0 10 61 *'f'{b$Hfc«-><f<o::?'D •y^'o^pi 

[0 1071 i-Zifc*). I F j ( j =0. 1, "S) 

[»1] 

IFj= in (SCI) 

[0 10 81 it^^nni&nmLi^mM (a) 

©«!|-CH:Vs-e&5«>li«U 1510 (b) -CliGND® 
ffBSrSiUmffit t-C#SBO«ffi«r»mi-*r. tlci Oft 

[0 1 0 91 ^se^sLSka«^sr«»&t-cv^«> 

(^1) CR;£-f5rt-e«ffie«S»ta^^S:€»b 

[0 1 1 01 «->^ny^<OjfeSEIIroBBill»IK« 
-|ZIBro^3£gfi»<^Ei»emr<0n«i: L-fc (rrf- 
EW k. tti^SEIIro*) ■5?iIE» t <0Sf MSB t ^<n^<r>n 

ft, -KI8l©*2Ei»©Ei»S*iMt«&— rfc*t>fl3tU 
it. ) . 

(0 1 1 11 r<oi5'i:«ljfrt7'/Hj:33v>t:, j^E«i 
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DVO = aOOXIFO + aOlXIFl 
DVl = alOXiFO + allXIFl 
DV2 = a20xlFO + alZlXIFl 
DV3 = a30XIF0 + aSlXIFl 
0V4 = a40XIF0 + a41XIFl 

[ft 3] 

3 

DVi= J[]aijXlFj (iC2) 
ro 

( i = 0. 1, 2, 3, 4 ) 

[0 1 1 31 ytfcX. a i j »iJI8ii^x/KCj3V>T j # 

trSo ) o 

[0 114] ±ia<Oa i j li=^/Wfc3^7<DfeIIJICj:9£Jl 

[0 1151 i"*t>t)> H6 (b) lC*51/^Tx -/^y^ 

i»ffita:*:r 1 i (i=0, 1, 2, 3) . *ffl!l<^«if&S 
^*-CC0Ei»S^«rr r i (i =0, 1, 2. 3) . :/ 

4 t*(D«*S«8-? t<Offl(OBa»«StSrV>rixt> r 1 

[&4] 

rlO = rt + 0,5XnXr 
rrO = rt + 3.5XDXr 
rll = rt + LBXnXr 
rrl = rt + 2.6XnXr 
rl2 = rt + 2,6XnXr 
rr2 « rt + 1.6XnXr 
rl3 - rt + 3.6XnXr 
rr3 = rt + O.BXaXr 

[SC5] 

a = rlO // rrO = rlOXrrO / (rlO+rtO) 
b = rll // rrl = rll X rrl / (rll+rrl) 
c = rl2 // rr2 = rl2Xrr2 / (rl2+rr2) 
d = rl3 // rr3 = rl3Xrr3 / {rl3+rr3) 

[0 1 1 61 i-St. a i i tl. 

me] 



[0 1121 
[%2] 

+ a02XlF2 + a03XIF3 
+ al2XIF2 + al3XIF3 
+ a22XIF2 + a23XIF3 
+ a32XlF2 + a33XIF3 
+ a42XIF2 + a43XlF3 

aOO = aX rt / rlO 

alo = aX(rt + 3XnXr) / riO 

a20 «= aX(rt + 2XDXr) / rrO 

aSO = aX(rt + IXnXr) / rrO 

a40 = aXrt / trO 

aOl = bXrt / rll 

alt = bX (rt + nxr) / rll 

a21 bx (rt 4- 2XnXr) / rrl 

a31 = bX(rt + nXr) / rrl 

a41 = bXrt / rrl (^3> 

a02 » cXrt / rl2 

al2 = cX(rt + nXr) / rl2 

b22 = cXCrt + 2XnXr) / rl2 

a32 » cX(rt + nXr) / rr2 

842 - cXrt / it2 

a03 » dXrt / rl3 

al3 = dX(rt + nXr) / rl3 

a23 = dx(rt + 2XnXr) / rl3 

a33 = dX(rt + 3XnXr) / rl3 

[0117] {^2) ^:/u^y^m^4'Qf^\^^m^K^ 
[0 118] /j^*5. (^3) (Cj:oT^^$tt^/<77« 

-^a i j \tnni:noitmc^m^m.^'^^ntj:<s 
[0 1191 &±(o9^m^is^^xti. mmsmimtii 

[0 12 0] ^mmmit. ^mm}»\mti^nmi:*i^ 
^oj^^gfl-ft^naaEfit^ttSr. mm^^s p i cE/^ifo 

[0 12 11 H7tt. ±X(D-fuy^t^1ismc/S.iTLit 

tt^(DUj^tr^Mnmm^^i:^K:^m^i:^xi\sLy^n 
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(0 12 210 7(4. ^BJEitll2 0*, r=0. 0 4 
2Q. r t = 2Qi:U-CttaLU. SJE(^TA5fit<t*»o 

(0 12 31 r<Di^«Sr:^o y^rttC^^y icfeift^-f 
(01241 H:a!Pliai»»*» (i-<ete*>»;<Sfl- 

«) ii^^^m^ («;ttfl 2 80X3111 2\fyh1M<0 

cor Ku-^HSlc^gJL, l®/Sfl-«c©*SJ!)«»SrSJiaLT 
[0 12 51 laSfl. :fnyi>ttiitt(iiti:jS.fT 

[0 12 6] m8\zm^iiz>mmi:-:^o ::t\:i±x 
v^fciaH (#v^tr^)-C2%8«) SrlaljB-f-SrfciS-C 
B3,^5Sr) -:/n3'^'$fc) x:/o.y^S5: (*:0!|lc*3V^•r 

( (120/4) " 4) X4 = 3240000) iitil-C 
[0 1 2 71 -f^ii?*), ^*yoT Kl^;^i»H2 2 K-j/ 

(0 12 81 «!lx.lf, €-:/ns.^<;5;Sifl-»«5±ttli'y h 
jRSrtJIS Lr s' r t <omilEiS*f'->'A'>« * y c 

[0 12 91 g)l±«)J:5lc, SBE|l»T»c««?tfcffig* 

[01301 lae (c)«:. *>5XS*r*t®»ct5v^T. ± 
Eo^rftlc J: 9 #y - KoeffilftTftD v o ~D v 4 Sr 

[0 13 11 «ffiKTtt*«flc«e>*»'5c*-^t'i:5fc 
«). y - K t y - K<ora©®BEi*TfijaiHWfctt0o^ 

Ufc J: 5 *««ri a t ?B;£$*ta. 
(0 13 21 ra5i5J-> *:ieji*7'/i'*fflv^ix«, 

(0 13 31 ^l±. fc5;«*r*ilBlc*5lt-5«ffi»Tft 



(01341 m$lxfc*j£E»±IC«^1-5iaBE»T 

» t«ji^f /u«:fflv^T®BE»TSrffi-»-f * C t Ic J; 0 
(0 13 51 -7i<.V-M^mm<0hhmM.X(D^:/ 

(0 13 61 v^*. 1 -D(omt U-C/^yw;^«SESllHlK^ 
<OA*f-^'©e'y Sirs' h-e*) St cot u ^< 

[0 13 71 -r/ito*>, Kny'-91y-(i<oh.fi\i.. \&ti 
tt' L" t**), A:^»f'-^'*S2 5 5<0t#-*¥j^fi 

«W<DM«:" H" $rm;^U A;^v^-;?j!I5 i 2 Scoi:^ 

5. 

[0 13 8] roip^iJii-^. /■<>'w;^(Dfi:*)±*5ofc^ 
«. 

(0 13 91 -*¥jfe2»Pfl<Of*(D^McO;Si 
^■«yw;^<i3EPiIalK'-«>A:^v'-i? 1 2 8 J; •) 

(0 14 01 r(OJ:5J-iii6x-^€rfo5K{Il::»LT 
(0 14 11 rr-c. £)ip|<?3iftMSrf»m{k-r5fcii). ^ 

10 1 4 21 -f/itet), ^''f A;^n5r htli. -TK^it 
RISr^LT*59. ^'^C y h = 0 ttt. /nVV';x<@^ 
lo 1 4 31 ^'w'A;^ns' h=6 4i:rt. ^A^y^mm 

[0 14 4] mm::^^ J^^^o'^ h= 1 2 8 t»4. 
;^««IS«#oar*,±i6J*)*»5>. 1 2 8flfHi>0«?IWi5 

(0 14 51 («ffi»TfiA»e)«iE7*-^'©fm) ±jS 
(0 1 4 61 H9tt, fc51I«7'-^li»LT. affift 
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10 1 4 71 I^Bftt^''!' A;^ny h = 0, 64. 12 
8. 1 9 2<0 4O©l^;fiiJc:*fLT. «->«rJgjg*r-'W«ra 

[0 14 81 lll9-Cli#y-Klcfc(t5iaEP*TflSr;S 

(0 14 91 mm^<bit. miE^T<ox^^ti(K>^m 

(0 1 5 01 H 1 Ott, ig9(C^LfcllBE|S*T;S5^J^u 

10 1 5 11 Kfttlt!aEPJT;65«v^i:tJ-»ffl$n5tt 
til««iEro:*:t^5Srl 0 0%t Lfctto. »ffi«»ofl: 

[0 1 5 21 01 OlJ:^i-J:5i::. /-K2^w:fe^^T» 

fr^AT^Uy y = 0<om<OWcliiMUi I e 0. 
^-<A;^ns/ h = 6 4 0^<DSjctlim»S: I e 1, 
f^J^:x.uy h=l 2 8 0^©iStil®«ESr I e 2. 
^?^A;^ay hdSl 9 2 W^©»cai®jESr 1 e 3, 

(0 1 5 31 HI Oli, aJEP4TS:i:il3cD" mSbVM 



(0 15 41 L-fc*5o-C, (^iai4*)< *-e;Sfft^«ilC$> 
(0 15 51 UiTlC. ®EP*Tfi!»»?>fitfex-^'4'«jE 

[0156] mmmiET'-^tonm^m m 1 1 

(a) , (b) , (c) 14131 Orogctamatro^Bfl^ft 
«yi:*<O0-C«)*, raEtt*^$!i5 6 4<0gi«7'-^IC 

(0 15 71 v>*. mffiis*T<oK»ds/iv^#^wsctbm 

jKS: I E. ^</i';^<@^^® l|!&^(cffiai-5^lfflSrA t 

/i';^ J; 5^jtffl®^?faQ o ttJsttiimJE^-«>'i';^ofi« i e 

[z/<fv:^ifg (6 4XAt) Srd^tT, 
[«7l 

(0 15 81 L*»L. HKJCltt. i£figaj|±ro®JEP*T 
J; o Tttta««£as(eT-f- 5 m«!4S»^i-5 . 
(0 15 91 SJlls»TroK»Sr%J8:Lfcfta«»^-«/V'^ 

5. •fito*), y-K2<D^''riK;«.n5/ h = 0, 6 4(0 
»a®StESr-tn-?tb I e 0 , lelfcU 0~6 4<0M 

cDisaamjffitt i e o 1 1 e i (Dras-ia»6<]icS!^i:-rs t 

wWMcottffittffiffiQlttEll 1 

(b) <o-^m<r>mm. -rfObh. 

(»8] 



Ql = (IeO+Iel)X64X AtXO.5 

[ 0 1 6 0 1 ftlc. 011 ( c ) ir^-f J; 5 SEPI 
TJcJ:5&taa«tw{ST5^Srffi]Er'5fcit)tJ:> /^-'Wy^<i 
SrDC iy!flt<*tftfctt. «E|l*T«)I^»Srl»*-C$ 

[0 1 6 ll HJEI^TwffiiE-SrtTVV ''^/u;^*!*: 

Bill (c) oj:5lc> ^''f A;^ny h = o-Ctt, »U 



(SC5) 

^>fA;^n5/h= (6 4+DCl) li*5 
(01621 *fc> ^'-<'i^;^n-;/ hOi:^'Wi>.;^oy h 

(6 4+DCl) <oK<o»mnmt).. 2M.<o»mmit'S: 

(0 1 6 31 St. ^iE^<ommn.my</i'^i^xi>Mi 
mn^&Q 2 

(«9l 



Q2 = (IeO+ lel) X (64+DCl) X A t XO. 5 

tL-ciH-»-e#5, ^ («iol 

(0 16 41 rtt^SflflifiOQO t«f U^ti-*ttf, 



(SC6) 



IEX64XAt = (IeO+Iel>X^^pci)XAtX0.5 

(0 16 51 rixSrDC liJloi^-C/Slttf. 



DO = (t2XIE-IeO-Iel) / aeO+Iel)) X 64 



(St7) 
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[0 16 61 Z<DX0iCl.X. aftx-^-65 6 4©S^ 

(0 1 6 7] i-«:to*>, >/-K2WffiS<0:*:#$*56 4 
roii»x-i'lc«tTli (^7) icE«coj:9ic. CD 
a t a = DC 1 SrffijEfit UTWi-nttJil^ 

10 1 6 81 El 2ttH-3l$HfcSJEI^Tfi*»e>. 
$ 1 2 8 <0iiife9»-^' «r»Ul Ufc 

[0 16 91 v^*. miSLf-^r^i 28ff)t^izm^^ 

[%1 2] 

IEX128X At = 2XQ0 (its) 
[0 17 01 mE»T<Ofg»SrSltfc. HBott 

[01711 i-tit>*>. /- V20t>-^ J>.:^n^y V = 

0, 6 4. 1 2 8©»ffl««ESSr^-ix^*tI e 0, le 

1. Ie2ti-.5, 0~6 4 rofflOtttamgEtt: I 
e Ot I e iroraS:iEj||tt{c3E{liU, 6 4~12 8(0K 
It I e 1 1 I e 2©ll{|S:itl|■CiB^««±*3E^k-r^'b 
©tififla-fHtf, 0~1 2 8*-C©^''('A;^ns' KOW 
Otttami^fSQ 4 ttS 1 2 (b) <D20©^«JOB»0 

[ftl3] 

tLrH-gt-5reC3it^^,(2XlE-Iel-Ie2) / 
[0 18 01 UT/- K2<D{iiB(0:*:t 2 

8©Bife7'-^'t*tU-Ctt:, 
[ftl 5] 

srttSSi^ \jxmrt^\ ( S 1 1 ) 

[0 1 8 U Hi 3H:, «-»S*vfc®EI*Tfi:*»e>. 
t^iisi 9 2©littf'-^'K:*N-5ffljEf-^'«:ij[fflL 

[0 1 8 21 t^*, iiftr-^'iSl 9 20ttJC»|#$ 

[%1 61 

^«>5. 05 = lEX192XAt = 3XQ0 

[0 18 31 ®E|S*T«>]^»4:Sttfc. UlSoJk 

[ 0 1 8 4 1 -TJito-^, /— K20^''<A;^ds' h = 0 
<0^®ttlJBmi£* I e 0 , 9^ V=& A<r>tf; 
«iScttia«[Sr I e 1 . ^'-^'A^oy h=l 2 8©^©ijc 
lb««ESrI e 2, 9^J»^uyY= \ 9 20«f«>iicffl« 
ifESrIe3i:L, 0~6 4ro|!{|oa:WflJS6»i I e 0 t I 
e 1 (Om^mM.tfi\Z.mt 6 4 1 2 8 1 e 1 



04 = (IeO+Iel)X64X AtXO.S 
l£l^^e2) X64X AtXO.5 



( ^9 ) 



(0 17 21 ia£E»T<OfflES«:«Troj:5l-H- 
[0 17 31 ^'CA^^n y h0~6 4lcffi^-r6fflRg$r 

^pfli. 6 4~i 2 8jcffi^-r^»iffi*«ra2i:;tag-r 

[01741 «lESrli Lfc^lc. 1 (D^^i^XiC 1 
fclt#t/T^ra 1 • »iFfl2WSB5>i5DC2 

[0 17 51 cro|RlcioO*50W«lHliffijESrifiSix5 
rtlciO, ficWaiSffiASBaiEroQOtl^Clc/iSfco 

10 17 61 ^mmoviihiitikii^nnmtm 
(0 17 71 -r^ci?*), »iMi • ©isnj{)©»ta««Ei4 1 

e 0. «|gll* (Oi(i|t>t)OSttaSSft«:I e 1. ^^2' 
cO*I]»W»cai«8fEtt I e 1, »iFfl2' 9 
SEtt. I e 2-C&5'bOt-f-5. 
(oi7 8li-St, DC i«:^i:l^«lJ:urtH?i-5 

[0 17 91 DC2«, 
(«:i4l 

(Iel-yp^^,^§%j^T?ig/J;^1jX^^{|;U 12 8-1 
9 2 WMtt: I e 2 t I e 3 ©ffliSrSJlTiKA/fc'lliSr^ 
{ti-5totja«li-ix«, 0~1 9 2*-C«5^'>fA;^n 
y horao^flHSrSQ6tt:El 3 (b) <0 3oO-&Jg 

(»17l 

06 s (IeO+Iel)XMXAtX0.5 

+ Oel -f led X64X AtXO. 6 ( SC 1 2 ) 

[0 18 51 lfflE»ToffijES«rKTwJ:5l-ff 

[0 18 61 ^-f A;^ns/ h0~6 4(C«a-t-5»!KSr 
XIRQK 6A^l2B\m^-t^im^im2. 128 
~1 9 2lc«^-r5^KSrfl8Fa3 i3£SEi-5, 
[0 18 71 9t\iiltmmz. HiESrifiUfcSllwtt. ^ 

mi 1 oaj»*5D c 1 *r»t#t5r»!iffl i • m 

m2<r>u^i>iT>c2it»wxj^x. mm2' 

(0 18 8] roBS!, :t3«7:^<0(0»lfflH:ffijE«rl6$H'5 
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(0 18 91 ttz. «-fflra<0?JJ*i:)l*i?9Otttbll«K 
II. ffljE<73W^-CSbb''j:v^t>coi:{SSL/t. 

10 19 0] -f/ito*). mi' ovjttxoiAmmmit. 

I e 0, ffllQ 1 ' (Ollit>*)<Otkiii^mti I e 1 , ffif^ 
2' <0?n*(Otfeaffi«t[li I e K ^^2' <0j*fo*)<0ft 
U^ieil, I e 2 , 3 ' (0^lf)(OMcm^mti I e 

tUTiH-»i-5cW»-t«t^2XlE-Ie2-Ie3) / 
[0 19 3] est UTy-K2«J(4iBO^t$*U 9 

f:-f*tliJ;i\ CData = DCl + DC2 

[0 19 4] Jil±oJ;5lcUT/-K2cDt!i:®(c*f-r5 
1 2 8. 1 9 2(OMjEx-^'DCS:» 

[0 19 5] *fc. />Vw^<i*so<o^lctt:. ^«!{/j:ise, 
fcOtUfc, 

(0 19 6] /its. iOipJiO, 6 4, 1 2 8, 1 9 

[0 19 7] -r'it?t,eitro-r'<r<D®|fex-^{wML 
[0 19 8] — K<0<fl:@l^*3V^TI4, HfiK 

[0 199] ll«/i%i5^«r-f'<T<oy-KO(fl: 

m^'f-9=o, 6 4, 1 2 8, igaro^jEf*- 

[0 2 0 0] *{«-C«:^'-1'^:^ns/ hSrO, 64. 12 
8, 1 9 2©4;feti:*rUT*gii*fyHSrafflL.-C, 

IfeT^-^'^so, 6 4, 1 2 8, 1 9 2©4;SIC»U-C* 

(0 2 0 11 U*>U »*U<tt«ji*f*/MCJ:iJ«E 

(0 2 0 2] ■toBi;:tt:P«/i%:t*lc:&oT. 



2, mmz' roi!*t>9ro»fflfa«lti4i e 3-c&atroi: 

(0191] •ti>t. DCl. DC2 tt-ttl^'ixS: 7 , 

1 0 1 i^^ictHS-r * d t 1 5, 

(0 19 2] DC3lCOV»Tli, 
($C1 8] 

Da t a II, 

(%1 9] 

+ Pg3l~SCl 4 4^jfeft-^tHI«:?T;ttfJ;v\ 

(0 2 0 3] ±j!e(D:^feicJ:*}, $)5A;^7'-^'lc*f 

4, 1 2 8, 1 9 2\C^^Z,mErf-i>^mm}\C%):n 
•rSt, El 4 (a) \z.7p-t1^Slktmhfl1t, 
( 0 2 0 4 ] 0 1 4 ( a ) (4, ±j40:^)£IC J: 0 , $)5 

f—f = 0, 6 4, 1 2 8, 1 9 2lC*fi-5ttjE7'-^' 

(0 2 0 5] llS-ci4l^-<oii(e7'-^i::*f-r5 

(0 20 6] (f8l«:1tjE7'-^ro«Pfl3&ife) ffiitWlcj? 
fflStvfcltEf'-^'tt, «-y-K©tt®lc»-t5KI»«i 

(02071 *r-C5IM#e>«:, #^JiffllH;i^Nt5ffi« 

«t±J Lfc^tiE^-^ Sr«M-r 5 r t K J: ►) il W Ufc. 
(02081 H14 (b) Wy— KntZ-Kn+lO 
WlC{4S1-5x tV^5ttHI-*Jlt5, /<>'l';*<@Da ta 
|j:*r-f 5/</w;^<Sg?SSffi^o«jEf Srif nii-a*& 

(02091 )fc*5, iJffit UT, ItiEx-^'tti-CJC/ 
— KnXt//— Kn+ 10ffiSXn&t/Xn + llC*JV^ 

(02101 ^</V7.1liT> a t a W:i"CJi«il:6«Jli 
«jEf'-^'*S||[Hl$nrv>5^>Vi';^«<0Dk tDk+ 1 

(0 2 111 y— Kn«/</^:^♦iDk©ffi]E7'— 

^l£:CDa ta [k] [n] ktt^iritih\i. (fl:Bx 

^C^3lt•5^^-'^^^@DkOttiE■r— ^'CAtt, CDa ta 
[k] [n] tCDa t a [k] [n + 1 ] (Ofi-fcllV^ 

•c, ia»jaflaicj:9, eiT<oj:5ic, 

(«2 0l 
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CA = 



(0 2 121 



^ (Xii*l-x)xa)ata[k][n) + («-Xa) XCPataCk] b+l] 
Xii»l — Xb 

(A1 5) 

MiEf C B ttfiJlTO i ? «C 



CB 



(Xi.M-«)xCPata[k+l][n] + <x-Xn)xq)ata[k+ll[n+l3 
XnH - Xn 

«1 6) 

(0 2 1 31 CAtCB^MiET'-^'SriEiteififH-r^r l»22l 



CD = 



CftX(pii«|-Data) + CBX(DBta— Dk) 



10 2 141 &.±<DXt>\C, tmmiEy'-ifi)^hmm<D 

Sfcfetcii, (^1 5) ~ (^1 7) l::|B«Ufc*iSfelc 

[0 2 151 mjEf-'$'(r>niii:^mic-:>\,^xfstm 

[0 2 161 r<DJ:5(CUrUtilLfcttIET-:?Srii« 

[0 2 171 4fc?'T*»e>©K)a-Cfcoft:«jE<Dfcii>© 

[0 2 181 »±« *lllfiJgffitC*5»t5iii«l7'-^Ott 
[02191 (i^^T^i^^ft t «-6l5»«)«tBBiM) JJC 

[ 0 2 2 0 1 H 1 5 H:-t»lHllS«)sRW«iPI&-Sr^-ry n y 
i> S-C4>5, laiifcv^-C 1 ttE 1 W^^^-^^/w. D X 1 
~D X MXt^D X 1 • ~D X M' ft^S^/^^^/V/OjfeaESa 

iSSKDSffittit&SS^, D y 1 ~D y N«:^^/^;?;>'KO^ra 

VattiSiESSi. 2»:j^£lalKg. 3 t:j:|q|»Kt^^lll@ 

4»±^''l'$v^«^|5iK, 7ttl^»^^fB(5]B3|cJ: 
9 Y P b P r (&^«rRGBIc2ift-r«fc«><0«jftlH]B. 
1 7 ttifiy *a.3l8S, 5 ttlift'T-^' 1 ^^:yj^<0'yy V 

ass^a. I2ll*n||«, 1 4»lttEf-^'»W#S:-(? 



Dk 



[0 22 11 l^iaiC*5V>-CR, G, BttRGB>'< 

9 WKOA^eWfef*-^, Ra, Ga. B a «:|6j*i-5 

iS!7^^^^!!a^ffiLfcRGB/^•7 WKDlJt^r-^'. D 
a t a lix-^E?iJ^mg?{r J: t) ^<y • v' y TjX^ 

nm ^f\,tiWE7'-9 , D o u t «abp»gc J; 9 iiii«7' 
[02221 d^M^KigK. >if^^m«,) * 

IllS^ffiOjiiieS^Sietl, NTSC-*^. PAL, SE 
CAM, HDTVJiif<07='Hi't?3i^ft-^> a^^fa 

-^^ (Dtti;^-e*><5 V G A^i if sr t tic^^-r-s r t 

[0 2 2 31 El 5-Ctt0«rfBS^{fci-t-efcJe), HDTV 

[0 2 2 41 HDTV^^S;<D8SHI{t^li, *-f30|l»i 
4^«tlHll&lC J; 9 P««#V sync. H s y n c Sr^fS 

RGEWM^WLKm^^ili,, RGB2Elft# 
aortattt, Y P b P r *»€) RG B'^oaimiSOte 
?PHS^<Dn-y<;;^7-f/i'^'>^A/D«tft«<t4r*SR 
Itej^TiJ"}, YPbPr*:x-fv?^'/l'RGB«-^'>>t 

[0 2 2 51 (^'f5>'^^»4iaig) ^'>r5>'^«4lil 

BSii. PLLiH]KSrrtjeur*3*). «'<r>i:eiitffiiy-^(D 

[0 2 2 61 9^K>if?^»£Mf&A1>i^^^i9^^-y 

tIffll-rSTs f t. '>7 H'i?;^^'*>e>, 7y^lsI!S6 
'^t'— ^'Sr7S'^-t-«fc«)®«l»ffi#Da t a 1 o a 
d. SgBI¥®:8W/</l';^<fiSEWIii6{&#-Pwms tar 
t, /</^^♦i35SI<o;fe.*!>o^'B•;/^Pwmc 1 k. jfeS 
iaK20«if^S:«iJ«l1-'5T s c a n/i^^sfeS. 
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[0 2 2 7] (itSlHlK) jt2lHlK2&0t2' li, 

IC. »gE«S^Dx l~DxM(CJtLTSS^SttVs*fc 
tt*a««;(Sl:vn sSrW:^i-.5lHlK-C*>5 (El 6) . 
(0 2 2 81 ;^S(H]K2&U!2' li^'W' 5 V^'^^IelK 
4 *»b<0^'l' 5 .yi^m^T scan ICI^SS Lt, 

[02 2 91 T s c a n 

[02 301 jt3K@K2Stf2' tt, 01 6lC^1-J:5 

(02 3 11 «*5, *SEBail|-CO«ffi|*T«:ffi;«i-5fc 

[0 2 3 21 *«WI4. ji3itliIB*5jtSEi»©if 

[0 2 3 31 ()S»yfeaffl) CRTI4A^J!:5S-Le»J 
2. 2«<0|8*1*tt (£lf*iS»7»tttJ;^) *i»tTV^ 

5. 

[ 0 2 3 4 1 A;t(§)tl6ffi-§-|±, CRTWrWip'i^tt 
3iJ#lt*nT:fc!3. CRTIC«S%l,fcRliy=r<t«3t 

[02351 *«9g<DSi«^^^gOS^/^^/W 

(02361 El 1 5 lc|a« Lfc»7 ^mUfi. A;ft8Mfe 
ft-g-SriS V ami-'S fc*©^ B y Tfe a. 

[02371 :4E||l£^flg(^ii y ^mUti. ±iBii» V 3!^ 
feaSr p< * 1> J: o Tfll^ L fc, 

[0 2 3 81 jev4Qi318BI4!(Hliff^R^ G, BWf h 
SSrStrs' htU, j»vtoa6?<Otb;^J-Cfe2)Sfe^fefi^R 
a, Ga, BaWfy h»Srlli:< SCyhtUT. T 
Ku;^8e'yh, •r-;? 8 try Sr«-fertffl 
^^5wi^ci•J«fieufc (SI 7) . 

(02391 (x-^ia^JaflftSS) 7'-^BBJ!l««Si59 
ttRGB/^^WW/ieHfe^t^-CibSRa, Ga, B a =5: 

»i-5lHlKf ■r-^'ffi^lS:ift889©fflfigli0l 8 
JC*Ufci;5liRGB=frfert«>F I FO (F i r s t 
In First Out)p'^^y 2021 R. 20 
2 1G. 20 2 1 Bt-feU:?^2 0 2 2A>e>«fiK$H 



(0 2 4 Ol l^ia-e»i(3^LTl/^/jJI/^!j5, F I FO^* 

-fvffl®2*:<ix.TV^6. ««tTiro««ft7'-^'*5A;/3 
$ixfcKfc:«. SfSc^'C^'ffltOF I FOlcx-^'^sS3^ 
WS^y^-fflOF I FO;><*y*>ib-o 

[024 11 ««fi'aw?!il«r-i5'-45X;^$*vfcKJ::i4 
fil«7'1':^ffl<0F I FOIir-^'J)5Stii*H*-*, 
««7-<vfflF I FO^«*yd>P>-offi(ro*¥fflraicS 

(0 2 4 21 F I FOp<*y>4>P)i!;«*.tb$tvfcT-^ 

7 l^/l' • y T A'IElft$ R G B y T/WB 
«>7'-:? S D a t a t L-Cttl;^$n5o PiW(;::o^^-C^4 

iE«u*v^*^ ^•^'$>'^^%±lH]^S4^»e><D^-1'5>'^ 

[0 2 4 31 (ADiHil 2) iD^«l 214, «]Ex-^ 
Data rt:ffijEiiSlfiSn> IS«f'-:5'D o u 1 1 LXi^ 

[02441 (mm^^i 9) f—s'm.m^^m^x'o 

mxfm^Amt>nitmiSi7'-i' S D a t a ttMiEx-^' 

BISSx tHifev'-^SDa t a(0filiSr#fi9L.-r, -ttv 
e>|cfco fcttiE-r-^' C D Sr 

[02451 J&mSm 1 9 rt> 4iiEf'-^|lttllC;ft^!6^S 

l^ltWEf- *J3E U < JDlIt $ J: 5 

(02461 h US?;^^, 7 y f-ElK) MiEy'- 

^'«RISlJ«W*-C*)5®ffe7'-^'D o u t f4, V7 h u- 

i^j^^sjcit), ->y r/i'/i7'-^'7;j— h*>e>. 

«-^P5Ei8IScD/N'7 U'/P/iHISx-^' I D 1 ~ I DN-« 

5. 7y5^lHllS-CH:l*¥»lliBi6sPB*&$tiiaiirC^'r 
^^^^'{t-^-Da t a I o a ddJ;*), •>7 h Ui^;^^;!* 
5)©r-^'S:7 5'^-rs. 7s/5'lHlK6<0ffi:^t4. /<7 
U/H5eli«x-^D 1 ~DNi LT«S8#a'^i:«jes 

(0 2 4 71 /i*3, 3|c|llfiJgffi-CI4, HtRf-^ I D 1 
~IDN. Dl~DNI4-tjx€H8li";/K0Hift7'— 

4 (HlSlca^) A^ew^^^i'i^ffilffllft-tTSFT 
XVDb t a 1 o a dJcS'^V-Cftf^-f <&. 
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10 2 4 8] (^m^Wi<DUm 7 5/f-(HlK6(7)ffl;^r 

[0 2 4 91 a:si#aii. si 9 (a) to^u^/ti^ 

iS (PWMlElB) "CfcSo 

[0 2 5 01 Etfey'-i^D 1 -DNi:XS9¥S<7)ffl;^/< 

ji^7.m<ommt. iai9 (b) <oj:5?iy=.T/jrM«ji 
[0 2 5 11 (c) \^m^^wt<r>mf}m^<om^^ 
[0 2 5 2] mm\c:t6\^^x±m<Di^mt. ^m^Si^(o 
(oxti'f-^t^i 2B(o^(o}m. ym(om^\t. mm 
[0 2 5 31 flid. ^vivitmm^m^oAti'f-'^D 

l-DNcOK'y hSttS try hirUyt WJE<OK 
tl2«U)tffigfd5&Sds. g^aicttl^E (c) <^J:ptc 

[0 2 54] la 2 0 jt. ^^m<Dmm^Wi<omv^^7T^-f 

[0 2 5 5] f^StCjol^T. H s y n c II 1 tK^j^SS^ 
MO*6* 0 4rSi-*¥l^m-^. D a t a 1 o a d 117 

m(OMl^l^^(OAt)9^. Pwms tar tUPWM 

:^7!>>'^(?^I^^^ yrft-^. Pwmc 1 kllPWM;<7!^ 

[02 56] f5l0|C$)6J:9lCl*5F3£lE»ra365*&*^ 

[0 2 5 71 PWM*!?^'^^:. l^0tC^L)tJ:5Jc. 
Pwms t a r Pwmc 1 k{CS^\/^X:^ ^ > V ^ 

:/y.i3^>y^2 5 5 Sr»i*1-5o 
[0 2 5 81 #?lJft*c»^t5>i^TV^5='>'^^•w-^5'^l. 

PWM:3(;i7>-^(?5M2)^Btfex-^£Jl±<0i:tH i g 

[0 2 5 9] 3i^/<U-t5^(0ttl;t^ll> ^n(Oy^>( y'f'<0 

<O^raW:l^0O±ffl!l (VPWMffiil) <D;^-r s/^*50N. 
Till (GNDffiO) yf^dSOFFfc*^. SffiBBtl 

-SriaffiVPWMJCi-Sp 

[0 2 6 0] a?JC3i^/N*u-^<offl^;5SH i g hOJOlM 



[0 2 6 ll *a365«±(OJ:5«cBif^'t6w^-e. ^EH 

^Sd5m;^-r5/</^;^(i^saft-^ii. 0 2o<ddi. d 

[0 2 6 2] (MiEx-iJ'^ia^a) «iEv"-^SW^ 
IS 2 1 (d^-r J: 5 (;if!t»W«iE7^-i5'»fflaiffliEx- 

[0 2 6 3] m^^^iEy'-^nmnx\txti^fiit^ 

[0 2 6 41 J8«:«)lcSffi*ixfc«jE7^-i?WtffliEx- 

[0 2 6 5] (ilfcW«jEx-^?»ma) 022 tt*^ 

[0 2 6 6] I^EIIC^3V>T 1.00a--100d 11.^*1^: 

1 0 1 a---! 0 1 dll^-y^ny^O, 
i^«IlJ:*5Jte;Sff«Sr»«ftr5i^i^^^'»^ l0 2ttc 
PU. 1 0 3^i:^2^U«3•ei^i^L;r^/^•7P<-^ a i 
j 3:EiS-r-5fc*(^x-://V-^^y. l04«:fH?^* 
Sr-^iBtS"r^)fc«)<07^i^2K7y Ui^:^^. 105«:C 
PU<0>^n^7A;d5»jtt$*lTV^'57'o^7A7^^y, 

1 1 2\tmmy^i:nmnM&\zmm'^m^'f-^ 

t^U1SL^ti1t'r-':f/v^^^)^ 1 1 1 

I F i dS|2«S ti;/t7^-://W;?< * y . 10 6 Lit 

1 0 0 e n^^M(0, 5/^lC:ibNt5;^fl"»cO 
. ^H-cDig;fett-»* ^ h^®> 1 0 1 e ^jfg^fi-SS;?; ^ 
i^h^Sl 0 0 eons* (*i$»Jl::^3»t5tt;fiiff») Sr 

[0 2 6 7] ;S*rS::3t7i^>'h^aiOOa-100d 

1^0 (b) tcfie«LfcJ:5>fc=':^^'5i^-^t*D»8l 
*if^>e>«^$l^TV^^o 85Mft{t#Ra, Ga. Ball 
W^U-iJ' 1 0 7 a-'cJCA;^S*L. jS&C 
va l<oiSi:M:i!i^?n*o 

[0 2 6 81 ^^^/-^U— ^ 1 0 7 a-^-cllC V a 1 

[0 2 6 9] 3://'«u-^(7)ffi;^iWJ!ra»«i 0 8&t/i 
0 9lcJ:»)i:v^lcJEtll*tu. *?>lc:»oU[«i 1 oi::J: 
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0 1 a~d'^t*S*ft1-.5, 

[0 2 7 0 J h^ei 0 0 a~dlCtt=J>' 

^<U—^<Oit^mCw a \ tl^XiiX^tlO. 64. 1 
2 8.1 9 2!4SA;^$ix-Cl^5. 

[02 7 1] m^tLX. 00a 

*!>vht-toyoy^'rtroft«-S:U'i?;^^'io 1 a 
10 2 7 2] l^i^ h^Sl 0 0 bltli 

^'Vh ■?:w:/n s'^'rt«i»H-Sri^i^;^^' l 0 i b 
[0 2 7 3J |5]«tC, ;Sfl-«*!>Vh^®10 0cllB 

«r-^<0 5*>> 1 2 8 J;•):k:t^^il«57'-^^'0^@»S: 
^^'^'hU *ro:/o,x^'ri:<0l8H-Srw:?^^' 1 0 1 

(0 2 7 4] Afl-ft^l^Vh^Sl OOdttH 

ItLf-txof)*,. 19 2 J; v^iBttT'-^rofflftSr 
*5'>'hU ■?:o:/By^r:to|gtfS:Ui?;^^i 0 1 

10 2 7 5] «fc, i®;S*r»:*«?Vh¥^10 0e«;S 

[0 2 7 6] rC-e^— y/M^y 3 (111) JcttW 

Lfc®»tffil F i icii, 07lc^pLfcj®;fiifl-S:>(tS«E<i 

102 7 7] £i±©j;5{-7'n5'^'rri:. ^rarrto;^ 

*rS!c;*7l>vhS*t*i:. CPUttx-://V'p<* JJ 1 0 3 

L, x-://i';><*y 3 (111) A>e)<S;Sfi-»<S:^fiau 
rmaSMl F i ^rS^^'^mU ^2~^5Jc^f^r^fljEI^T 

[0 2 7 8] *«»|-CttCPU{w^2«H-|?iSrR»t;i*SC 

(0 2 7 9] SC2 l^:^lffc«#Srlia-t-S¥afc UT 
11. CPU•CiBffiIa»Sr^Ti^<CV^TtJ:<. 0>lx.tf. 

10 2 8 0] -r/ito*,, /Sfl-*i«SS:A;^t U atibtv 

[02 8 1] SJE|!*Tft<Otf»A5^T1-'5 i t fclc. C 
puttf-^'j^^y U'e^;^^' 1 0 4A»?>, «-:?'b 
y^o«EE»TftSrJ:*«fU. 7'-:/A'^«*y 2 (l l 
2) S:#fi9tT. taBEf*Tft«rtttB©iififtli:3E»U. 5*; 
5~S;i 0tt<tt^l l~Stl 7lClito-C, ISftMiE 



^mi 0 6»cl&ttLfco 

(0 2 8 2] gtJj!EL.;/i.i9lw. r-y/M^ys (1 1 
1) ««fiSr'><C<-r5fc«>. »;i5*riBc©^r«Mffft (f 

(0 2 8 3] — flfHt LT, 1 280X3*ogEKBa»* 

3 (111) <or K^'i^^«i:L3fi{at^•j5^:^Tofc. 

(0 2 8 4] teO*j£tL-C, f-></M*!J3 (1 1 
1) icftiSALyiiaiiSMi F i ia8lOT<Lfc;Sfl-!»: 

yoj'^'OAS^tf^igEijlifeSrNO, ■/o-yfim 
^tf«»iE»»SrN 1 , y n y ^' 2 ii^tfSf 8IE«»Sr 
N2. T^oy^' 3*s^t/^BIBBII»«rN3. i: U 
y^' 0©jiSW»!iSXO (XOttOji^bNOOSESfc) . y 
ns'^' l<0vSijtr»i6SXl (XlliOd»P>Nl(OSE») . 
y^ny^r 2ro/ISfi'»i4SX 2 (X 2 tt 0 *»e)N 2 OlE 
Sc) . yoyir 3(DM<^^i)^X3 (X 3 ttO *»e>N 3 <D 
S»)©tt<;3IF0. IFl. IF2, IFSWx- 

^' S:±T**r *5 1 j»< * y J::!B« LXts < , 

(0 2 8 5] rix{cJ;t)iii«ft-^lcjj:Cfcffl[-Cfc5X 
0. XI. X2. X3SrA;^i:LTI FO. IFl. I 
F2. I F 3Sr^i-tl-Srp«^y*»e,tbyj-t5;ii:i65-ct 

SPl 0 1 ett. 

(0 2 8 61 m^<r>uM.t:im^hmz.imm 

mz.Vc-<XWkm'^pti<fiii>:f^ y y 9'-:/ 

(0 2 8 7] tti3*UfcJ;5l-. x-:^/i'p<^y 3 (i i 

(f?/ h») «:'><e< L|I^LTt*«M«:|l 

(0 2 8 8] eHili. ^iSSB*SS:4yns/^'(c^JSilLfc 
«-:^os/^'0;{5fl-«:*J:tt2K's/ hiu •&tf8 
l^y hO^y^ywTKt'^^tLTA^U ::/ny^ 
ri:<D«^{EffiS^x-7'/^y^y 3 (111) »cJ:»)*«) 

(0 2 8 9] «*>\ 7^-://i'p«*y 3 (111) 

(0 290] (ffllET'-^ffiMeii) MlEr-^'MlfflSlJtt 
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1-5. 

( 0 2 9 1 1 E 2 3 li. miEf—H'mmUiBLmirilt 

(0 2 9 21 l^sicfcv^Ti 2 attiitfef-^o^^fi: 

9x 1 2 4ttBife-r-^0:^t$a»e>. 5~«;i 7 
<OktJj;t/k + 1 iSr^St-fSytfecOxa-^rfeS, 
(02931 -feUi';?125~128»4. 

(0 2 9 41 1 2 0 ~ 1 2 2 14, ^-n-ett (SCI 

5) ~ (^17) wiEifiija^^tT 9 fcftoBiftiaffl^s 

(0 2 9 5] 1212 4ICiSI»i&CE(^@:a 1 2 0(0«fiKi^^ 

/T^-f, -m^m^i&m^m^■i (^15) ~ (^17) o 

(0 2 9 61 LA^L. S*U<tt«»WffiIE7='-^«:» 

wf 5 y - K t / - K<offl<^?iJE«i*»^, mstwffliE 

*»H11-5«fMBIRI) AS2©'<t3iSJc<c5J;5Jc«fi81- 

yhAS*>5. ^:*ve>4r2(D-<#«lc:KS-mii, 024 
{J:giLfc8iI*)S?S»C*5V^-C. Xn+ 1-Xnf42ro'<t 
Sroffit/iO, try h-rntf Av. 

(0 2 9 71 Xn+ 1 -Xn^O|i*SV^oi— !£(Offi-Cfc 
oT. 2<D'<#m-CS^tjx5<i-e&5/j:P>tf, Jo^lS&o 

(0 2 9 81 ;i*v£l^Offi^-Cfc««i:«]E7'-^' 
SrSLW-fiy'-KroMia-^, lilftf-^'<OlBI|lSiSr2C0-« 
t«ti-*r tlCiO, fct^tfv'a-^l 2 3~1 2 
4SrlBI*tcf^K1-5rt*s^i6t/i:5iitlc. 02 4 

(0 2 9 91 »±» rix*-c»M«e>*s«SctlWLr* 

(0 3 0 01 ZiOHiiCl^xntiil'ltmjBf-i'tian 
S 1 2 J; !3 H^Rt'-^' JcSpUI-S r t i 0 > 

(030 11 K!?3iT»^ct>/^«ffi*/^- K!> 

31 7 »c i ») 1 5 ja^as *> o fc. 

(03021 («-8i$©li)f^^'-(' 5:^^^) H2 5JC«-8P© 

(0 3 0 31 Jfcfc, ISlEtCtJV^TH s y n c 

Do tCLKI4^'-CS V^^^^OKOffOPLL 
IHIKICJ: O^spl^flam^H s y n c *>e>f^*tfc^ o s/ 



tfef'-^'. Da t a»l7'-^'ffi?iJ5Ea^<OBil6r-i'. 
Do u ttt«EP*TtijESrtt^5Kfc®lft7'-^', TSF 
T\i'yy Y 5'^li«7'-^Do u t €r(lcj|li-5 

It^Ci'yy h^'nyi'. Dataloa d 14 7 '^'iHlgS 
G'^'t'— ^'Sr^ 5fci6<Dn— hV>Vu^. Pwms 
tart ttflll»<0/</l';^«3EraoM«»l9^, SWIS^X 
D 1 l4SEgiiB«| 1 -.«ife$ivS/-</w;^*i«Sm^«)-0i| 

(0 3041 l*¥^liaoS8*6i:i:t>tc, A;'3^t)#x 
lHlKA»f>7'^i^^/i'iii«-?'-^'RGBd5ejil^?ix-5. 1^ 
ia-Cl4*¥itS^K I lc*3V^T, A;^$ix51i«r-^' 
SrR_I. G_I. B_I-CS1-i, ^■ixe)l4, f-^' 
E?iJ^«iliIK9-ettl*¥»8lfflWW, H»7'-^'SrSx 
?>ix, I + 1 lr*5VNT. «^/<^yK0H5R 

BHSJc-^to-ar-Cx '^^f^^WSkf—^ D a t a _ I i L 

(0 3 0 51 R_I. G_I, B_ir4. *¥*SE»iM 

Ilc*5v^T«]Ex-^^^l^®lcA;^$i^^). i^^a-c 

(0 3 0 61 «ffi»T^A5|IW^ftt5©lco<5^^-c. fS 

(0 3 0 71 jtj&HN I + x-^'Ba?<l3E»S« 
l*Jpjfe3lE»8KB(l<01i«x-^'Da t a_I ASffi 

$Hfc«E7'-^t4, ?gll«3E«g|Jl 5-t?i£*,fcPifSI» 
S»!Srli$*v, Sngagl 2ictft*&$*v5. 
(0 3 0 81 *0^S1 2-ef4, Htfe-T'-^'Da t a 

s f tlCLfc*SoT, -*¥«rai>Oia«7'-^'Do u 
t ?:iei§-f 5 1 1 tl-i' y T/w • /<7 Ww2E«i«r*ii/< 
WUCciiilftf*— I D 1 ~ 1 DNSr5 s'f'lHlK 
6l=:tH*i-5. ?s''f-|HlK6ttDa t a 1 o a d©Sr*> 

-^^ D 1 ~DN«:>'</J';^<@3EPI¥a8 'virlaii&i-S, 
(0 3 0 91 /■</l';^ffi2ai#a8(4, ^S'f'^FixfclJtfe 

5. *lllSJ^ISoiii«lS*$?BTI4, i^mt L-C, 
(03101 tm^L^k^mtK-i:, 9 litt<oS^ 
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(0 3 1 U BI^WIcltiET-^'SrSfflL. (SIS 

(03121 (^2 o^m^m) m 2 (ommmmvit. 

0 2 6 iC^f fllfiKt Lfc. l^0IC*iV^T 1 0 0 a ~ 1 0 
0 dl4^ff»*!>Vh#e, 1 0 1 a~l 0 1 dtt«-y 

10 2J1CPU. 1 0 3«:^2&0:Si3-CiS^L.fc 
/>'7>-^'a i j SrlEiS-rSfcfcWT-^'/M*!*, 1 

0 4ttH-3Sfi^m«r-^l5tSi-5fc*cOTVd^7 !) Ui^;^ 
9. 1 0 5rt:CPU©:/n^'7Ai65|6itfj$ixri^57'D 
^^7^;^*^, 1 1 2 tt«JEP*Ta:«r»cHim«SfcS:» 

i^^^'if. 1 00 e»4=§-^^(0, =&yos'^'»-*5»tivS 
*r»«^tKO«;S*r«* -^^^ 1 0 1 e tt:|»;S*r 

-J' V h^© 1 0 0 e (&^*JlC:*5»t5ffi;iS*r 

[0 3 13J yny^'rrt. ^Mrio;^*rig:*s*^>>- 

[0 3 14] i&{S(t|■|^^lc;Bv^^ifi^^». B8(c::^|-t% 
»tt!J»f)»;ISfl-»*sntLr£ (sn) -(?»fc. 

(0 3 15] BSJEUfci^tC. ia7T?S^Lfc:^-Croyn 

707'ny hSrM»3fi<HLf (sn) i fCfc J:v\ 

(0 3 161 %it. ^wsmt^^^^^ 

[0 3 171 *«9-CH:CPUIc:SCl~S:3®tH|t*R» 
[0 3 1 81 jfifillt»*5^T-r kittle. CPUttT 

FSrK^WU * !> (10 3) «r#KU-C 

(^2) iri^oTSffils^TSrH-IJU, x-:/>'uy^y2 
(112) Sr#fiatTi!feWmJs6£fl:li3E«IL. ^4~i 4 

JclSoTIIHftWItiET-^' *Jf ffl Ufc. 
[0 3 191 «-»Ufcft»6?lltiE7'-^tt. U-:?J:^^'» 

1 0 6lCfe«rtL.fc, 

(03201 t L.T«, y n 5/ ^ 0 *5^tf3f Si 

Ei»»SrN 0 . yayi^i ii-^tt^WSmkiN 1 , :/ 
n s/ 2 *5^t?a:SIS2«l«S: N 2 . ^ o y 3 H-^tt^ 
raial|jftS:N3. tL, yny^rorovfifl-ftASXO (X 

(X 1 liOd^bN 1<DS») . T'o j/^ 2cO;fiifl-»*5x 

2 (X2H0*»P>N2roSE») , :/d y ^' 3 <0;Rfl-»:*s 
X3 (X3ttOi6^?)N3©S3S) <Dtt<OI FO. IF 



1, IF 2. 1 F 3<Of-i'i:hht^Zif>±riHlf)Xii 
tiSflEl L)tBH»4ft« LTJ3< . 
(0 3 2 11 COB8»S:f 0 (XO. XI. X2. X 
3) . f 1 (XO. X 1« X2. X3) , £ 2 (XO, 
XI. X2. X3) . f3 (XO, XI. X2. X3) 

[0 32 21 -tUT. ^yoyifOj^frm (XO. X 
1 . X 2. X 3) j5»f>«-yo j/^-Ofllggffi I F 0. IF 
1. IF 2. \ F 3i%inti>o rW*-j£-C»i. ^^fl- 
»;<7!>:^h^®l 0 0 e. Wi>;^^'f81 0 1 ell. iiJil 

(0 3 2 31 z<om^. sir#o^;Sff»A^e.^#fcjfifii«p 

[0 3 2 41 «Ii£UfcJ:5Jc. B8»<OS:(*<*iPtt«?i5 
#<«:9)SrfSi*{l:1-sy!:*lc. zftj-yif :^t(r>Mn^ 
mt9sm& (fy hSfc) S:'>'i< Ljfi6lM»-C«-il UT 

(0 3 2 5] 

[0 3 2 6] v«<o;f5^wiSa4r«AL.fcrtlcJ; 

m 1 1 liii6tg^ilB^«t«Sr^i-BI-C«>«. 

m 2 ] «*/<^/KD®^6<]/j:«ig^^S:^-rE|-Cfc5. 
(0 3 ] ^ffie^MScW^^ w«f^4^SrS^-^-@•C*)5. 
(124] ^^^<^/w©K!(i*ifeS:^1-|a-Cfo5. 

(0 6] il8ii*x/wSrKMi-.50-Cifo5, 

[08] ::/'nyi^dS$*3f*;ij;{5*r^<^'-VSr^i-it 
5. 

[0 9] Bt«Wlc:»WUfc«EP*TftS:^1-^^7 7-e*) 

(0101 m&mc»m\^itWLtiimL<r>mt&f:mi-ir 

[01X1 t S *s 6 4 (om^nmJEy'- 

[012] iS»x-^©>C$$-i5l 2 80«&^0«jE7' 
-^^ OjlW«Sr^i-0-C*) 

(0131 ®tfex-iJ'<D:#C#$3)Sl 9 2O»g-<0ttjE7' 
- o3ttt«9|S:^-f 0-C'fo 

(0141 «jEx-^'<o«ra:;&ffiSrR§g-t*fc»<O0t' 
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[mis] mEE&i:}hKL,tLmi&^^^mm<oimm& 

[0161 ii»«.Tt«K©3fe«liIKoffifiKSr^i-:^ny 

[018] li«S^$SH©f'-^E?iJ«!lft»co«fiK«r^ 
[@ 1 9 ] iI(I^S'i^$SB(^Sia^@!<offi^&uili)f^^£rlft 
[0 2 0 1 ®»«^JgKogE8l¥ii;<^^'r 5 yiff-t- 
[02 1] li»S'TtS£Ero«iE7"-^'^W#a««fi£Sr 
[0 2 2] E»^/Tr$?E<D«l»:««jEf'-i'3fffl6|!©ffl 

[024] iffiBa(H¥®<0«^S:^"ry n y ^H-eS> 

[02 5] ia»«^KBo^>f ^v^^Y-ht?*)5o 
[02 6] i52(DSIlS?Kffi(c:«6p<*y<^«fie«:^1-p^ 
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